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FORD'S *Q-MEN” 


These precision craftsmen divide 
an inch into a million parts to 


bring vou even finer cars, 


Splitting hairs I lar more than an academu 
iality in Ford produ ts is concerned 


rd Quality ¢ ontrol personnel, the () Ver who 


he buyer's part in every production step, are 


xpert in measuring the irtually unmeasul ible 


mds are sound. tor the theoretically per 


is one of some 15,000 perfectly mated parts 


1 perfected mechanism means 





Ok PRODUCTION 


chasing down every infinitesimal variation in every 
i-building production step— not only in Ford facili 
ties but on the processes ol every ome of Ford’s more 


than 700 outside major supply sources. 


Perhaps the ultimate goal thre perfect cal may 


never be reached. But by chasing down hair-line 


flaw correcting the minutlest errors they re cer 
tainly clo Ing ino on practical perfection 

hats why plitting hau an aggressive, big 
time job at Ford It’s the only known way to check. 
rm ire weigh and pred { cal quality and still 
produce cars in volume at the price most folks can 
ifford Splitting hai becomes a practical business 
it’ Ford because it make concrete The kord 
Idea that quality is the onl measure of ilu 
ind the basi iy to make the best possible prod 
ucts in the best po ible way for the benefit of all! 


/ he Production Line iS ad Preci LOT F Ce. al ord 


FORD MOTOR COMPANY 


Builder of Ford. Lincoln. Mercury Cars .... Ford Trucks, Farm Tractors and Industrial knygines 











Republic Metallurgical Service 
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Metallurgical Service 








..combines the exten- 
sive experience and co 
ordinated abilities of 
Republic's Field, Mill 
and Laboratory Metal- 
lurgists with the know!l- 
edge and skills of your 
own engineers. It has 
helped guide users of 
Alloy Steels in count 


less industries to the cor- 


rect steel and its most 
efhcient usage, IT CAN 
DO THE SAME FOR YOU, 


Keddced-serae LOSS, 
Liyocgv ed macuimasiiry 


for leading aircraft 


propeller manufacturer 


To achieve in a hollow steel structure the complex 
curvatures and delicate balance required in a pro- 
peller blade, many unusual forming and welding 
operations are required. This is particularly true in 
fabricating alloy steel plate into finished blades for 
such sky giants as the B-36 and B-29. Investments 
in machining time are high. 

Wih the object of improving machinability, lengthen- 
ing tool life and minimizing scrap losses, metal- 
lurgists of the Propeller Division, Curtiss-Wright Corporation, 
called in Republic Steel metallurgists. Together they attacked the 
problem of modifying plate hardness and structure. 


A slightly revised chemistry was agreed upon, and a commercially 
practical annealing cycle was developed. Results were immediate: 
plate hardness and structure were brought within acceptable limits. 
This, in turn, gave improved formability, machinability and tool 
life. Scrap loss in preliminary machining and forming operations 
was practically eliminated. 

Perhaps you have a question concerning your own use of alloy 
steels. Republic metallurgical, machining and technical staffs will 
be glad to go to work on it in cooperation with your own personnel. 
Their service is completely confidential, of course, and carries no 
obligation. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e@ CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


® 


WOW Suizizits 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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In Dimensional Quality Control... 
It's Federal FIRST 
and FOREMOST 


Federal, in 1945, was the first to widely support the application 
of Statistical Quality Control Methods to Dimensional Control. 
Over 60,000 copies of our booklet, the ‘Federal Quality Control 
Primer’, have been supplied to companies and educational institu- 
tions. More than 1200 men from Maine to California have taken 
Federal’s five-day Quality Control Course. And many individuals 
and concerns have received on-the-job assistance from Federal in 
this new economic production tool. 

No longer is dimensional gaging looked upon as an expense. 
Rather, it is now considered a scrap- and cost-saving procedure 
which assures a better product at lower production cost. 

Federal Indicating Gages continue to play a vital part in the ad- 
vancement of Quality Control. Major industries and government 
agencies today demand greater product uniformity than is possible 
with fixed or old-style gages. Everyday, prime and sub-contractors 
are coming to Federal for the right dimensional gages to make their 
work right the first time. 

Federal’s exceptional experience in designing and applying 
indicating type gages to Dimensional Control is well worth your 
consideration. Let us show you how you can save man and machine- 
hours, and scrap at the same time you are producing better 
dimensional quality. Write FEDERAL PRODUCTS CORPORA- 
TION, 1155 Eddy Street, Providence 1, Rhode Island. 
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Largest manufacturer devoted exclusively to designing and 
menufacturing all types of DIMENSIONAL INDICATING GAGES 
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DIAL INDICATOR 
GAGES Only indi- 
cating gages can show 
what is happening to 
dimensions, 









ELECTRICAL AND 
ELECTRONIC GAGES 
for faster sampling 
of multiple-dimen- 
sions and for contin- 
uous mcasuring and 
automatic sorting. 
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Send for a copy of 
our Federal Quality 
Control Primer. We 
also can supply 
standardized Q. { 
Charts and Work 


Sheet. 











NEW FEDERAL 
DIMENSIONAIR 

outstanding wide 
range (.003") reads 
00005” directly, ex- 
cepuonally stable, fas- 
ter to set, 


See us at Booth +20 at the American Society 
for Quality Control Convention in Cleveland 


Auditorium. 















If a belt could do it better... 


Grinding i crankshaft calls for a partial recommendation of the r7 ht abra- 
erinding wheel of definite S| ccincations Sive to use in every grinding or cutting 
Burt. if it could be done better, faster or operation. 
more economically...with an abrasive belt, By standardizing on abrasives by 
for instance CARBORUNDUM would be CARBORUNDUM you get the benefit of 
free to recommend the right belt impar technical advice on abrasive product use 
tially. This ts because only CARBORUNDUM and latest developments in all abrasives 
manufact es a mpl line of abrasives produced in Strict adherence tO the high- 

nly CARBORUNDUM can make im- est standards of quality control. 


Ouly CGARBORUNDU 


TRADE MARK 


Carborundum”™ is a registered trademark 
which indicaies manufacture by Lo e He 
Lhe Carborundum Company, Niagara Falls, N.Y see gwe You proper 






UNSURPASSED INSPECTION VERSATILITY 


With Jones & Lamson 
Optical Comparators 


* They meet the requirements of toolroom, labor- 
atory and production inspection. 


* They precisely measure height, depth, lead or 
spacing, as well as angles to degrees and minutes. 


* They compare intricately contoured parts with 
a master outline — and measure the amount of 


error. 


* They are convenient to operate, easy to set up 
and read direct — without computation. 


* They will photograph the enlarged shadow and 
record its relationship to a master chart. 


* They will operate under normal lighting condi- 


tions. No dark room is needed. 


* Several persons may study the shadow at the 


same time. 


* They will inspect and measure surfaces, as well 
as profiles, of objects such as type faces, stamping 


dies, punches, worn tools, etc. 







| Comparators are built in many models 
to send catalog giving full details 
nts with a description of your : 


hall be pleased to help, 
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MACHINE COMPANY UA] 
nw, 


~ a 77 ax 
Springfield, Vermont, U.S.A. V2.0 e 
Machine Tool Craftsmen Since 1835 




















Ihree things make an industrial product great. 
Chere is the creative thinking that goes into its 
inception and design. There is the skill in the 
hands of the men and women who build it and 
send it on its way. And there is the excellence of 
the steels, the rubber, the wood and the fabrics 
that are shaped into the form and function of 
that product. All are bound inseparably by the 
time-tested integrity of the manufacturer. 

Excellence of materials! Therein is embraced 
much of science and all of an art—quality con- 
trol. It is the rigid adherence to exact specifica- 
tions in raw materials, and the constant testing 


of random samples as they 


converge at the 


4 4 


America’s favorite combine, the 6-foot Case Model “A,” is 


another example of correct design given endurance by quality 
control 


the “A Three Things 
creative thinking, honest workmanship, and quality control. 


The continuing good work and long life for which 
combine is famed are results of the 
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assembly line, that have won for Case farm and 
industrial and Case farm machines 
their proved endurance, their world-wide es- 


teem for more than a century. 


tractors 


Long a leader in the big-power class, the Case 
Model “LA” tractor owes its leadership to this 
three-fold industrial idealism. Its famous fore- 
bear, the doughty Model "L,” led the field for 
many years. Even today there are Case “L” 
tractors in hard daily use after more than 20 
years—and still going strong. This remarkable 
longevity and customer satisfaction bear testi- 


mony to the Case practice of quality control. 


J. I. Case Co., Racine, Wis. 
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TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 





























NOT JUST A BALL 


Little words that mean a lot 


There’s no room for compromise, doubt or 
question in those brief words above. They mean: 
“Timken” is the registered trade-mark of The 
Timken Roller Bearing Company. And that mean- 
ing is mighty important to you. 


The trade-mark “Timken” assures you of get- 
ting the highest quality tapered roller bearings, 
alloy steel bars, steel tubing or rock bits—all 
products of The Timken Roller Bearing Company. 


An important reason for this high quality is the 
Timken Company's use of statistical quality con- 
trol at every step in production Staustical quality 


NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


control helps insure waniform bigh quality and 
closer tolerances. You get better products at lowest 
possible cost. 


That's why it pays to remember that “Timken” 
is a trade-mark, not a type of product. That it isn’t 
really a product of the Timken Company unless 
it's backed up with this trade-mark. 


Why not make it a habit to look for the trade- 
mark “Timken” when you buy tapered roller 
bearings, alloy steel bars, tubing or rock bits. The 
Timken Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable ad- 
dress: “TIMROSCO”. 


AND THRUST 





LOADS OR ANY COMBINATION 
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OLDSMOBILES 
NEW 
GAS-SAVING 


A GENERAL 





High-Compression Leader 
... Thanks to Oldsmobile’s 


Quality Control ! 


OLDSMOBILE DIVISION. 


All America knows the thrilling story of Oldsmobile’s pa e-setting “Rocket” 
b.ngine! Its entirely new principle of high-compression design! Its proven 
record of dependability! Its revolutionary new features that mean even 
greater power, even more economy for 1951! But the “inside” story is even 
more sensational! Without painstaking quality control methods, Oldsmobile’ s 
Rocket” could never be built! This famous power plant, with its precise 
tolerances and exacting specifications, demands the highest standards of 
industrial efficiency in advanced tool design, modern manutacturing 
methods and continuous quality control! 

That's why Oldsmobile’s “Rocket” is America’s standout engine value! 
That's why Oldsmobile’s brilliant new “Rocket™ models—the “98” and 
the Super “88"—are more popular than ever! See what a difference quality 
control makes—drive one of these exciting new “Rocket” Engine cars at 


your Oldsmobile dealer's! 


GENERAL MOTORS CORPORATION 


Cummins Custom-built Diesels 
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Best buy in power is the 
engine that’s built best 


Cummir Diesels have an outstanding record and 
vide range of Diesel applicatior 


Rugged, lightweight, high-speed Cummir 


pe n | ter Deca tl ’re bui 
t t ( thods. 
é t y built t ! After 
rul n I test | 
t ca | I p 
that it f mbled and tested aga 
= ra buildir 
| t) Wo 
} ible Cummin 
‘down 
Better contact your Cummins deal 
facts to show you about making mor pre 


Diesel power by 
CUMMINS 


CUMMINS ENGINE COMPANY, INC.- COLUMBUS, IND. 


EXPORT: CUMMINS DIESEL EXPORT CORPORATION 





WE and SOC 


It’s Western Electric’s job in the Bell System to supply the telephone 


companies with quality equipment at the lowest possible cost. For 25 years, 
working closely with Bell Telephone Laboratories, we've been developing 
and using Statistical Quality Control techniques to help us do this. SQC¢ 
is a major factor in assuring high quality telephone equipment—with a 
minimum waste of materials and labor. And that helps give this country 


che best tele phone service in the world. at low cost 


western Electric 


A UNIT OF THE BELL SYSTEM SINCE 1882 








known for 


Matched Wheel, Hub, Drum and Electric 
Brake Assemblies for Light Commercial 
and House Trailers. 


Wheels — Hubs — Axles— Miscellaneous 
Parts for Farm implements. 
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Wheels—Hub and Drum Assemblies — 
B-akes— Vacuum Power Brake Units for 
Passenger Cars, Trucks and Buses. 





8 KELSEY-HAYES WHEEL COMPANY PLANTS: 
4 KELSEY-HAYES PLANTS IN MICHIGAN 


McKEESPORT, PENNSYLVANIA e LOS ANGELES, CALIFORNIA 
DAVENPORT, IOWA « WINDSOR, ONTARIO, CANADA 
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ON NEW DEPARTURE BEARINGS 


They are the 

Burden bearers 
Friction reducers 
Life lengtheners 
Precision maintainers 
of mechanized 
America 


Nothing Kol Like 2 Ball. 


NEW DEPARTURE 
BALL BEARINGS 





The new Bryant Internal Thread Gage 
will check parts 4 to 5 times faster! 








The new Bryant internal thread gage is based on the 
principle of a split plug gage. The plug segments are 
collapsed by a thumb lever and inserted into the threaded 
hole. When the thumb lever is released, the plug seg- 
ments expand to contact the internal threads in the parts 
being inspected. 

This new gage is portable, therefore, threads may be 
checked while the part is chucked in a machine, and it 
offers extra convenience when inspecting threads in 
large, heavy casting that cannot be moved conveniently. 

The Bryant gage is designed to give one accumulated 
reading of P. D., form and lead on the dial indicator. 


For the first time it is now possible to sort parts into 


MAIL THE COUPON FOR 
FURTHER INFORMATION 


Please send me complete details on 
the New Bryant Portable Thread Gage. 


NAME TITLE 
COMPANY 

STREET 

CITY STATE 


GAGE SEGMENTS 


EXPANDEC 
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Plug segments are ex- 
panded to give full length 
contact on all the threads. 


Plug segments are col- 
lapsed so gage may be 
inserted or withdrawn 
without threading. 


known classifications for fit (assemble-ability). This gage 
is used for the inspection of internal threads in a range 
from 5/16“ to 1“ diameter. Interchangeable segments are 
easily attached to the gage to cover a wide range of thread 
sizes. These segments are made to the same tolerances in 
P. D., lead, and form as a Class ‘“W’’ Master. The life of 
the segments is lengthened by the fact that the gage 
does not have to be screwed into or out of the threaded 
hole — a partial turn gives a full reading on all the 


elements of all the threads. 


Actual tests show that the Bryant portable internal 
thread gage will check parts four to five times faster 


than the standard plug gage! 
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BRYANT 


CHUCKING GRINDER CO. 
SPRINGFIELD, VERMONT, U.S.A. 











 BENDIX-SGINFLEX 


ELECTRICAL CONNECTORS 
PRODUCED UNDER STATISTICAL QUALITY CONTROL 


MINIMUM VOLTAGE DROP 








The ability to carry maximum currents with 





only a minimum voltage drop is an out- 


e Moisture proof standing characteristic of Bendix Scinflex ba 
Electrical Connectors. This important fea- > 
e Pressure Tight ture is only a part of the story of Bendix . 
success in the electrical connector field. The 
e Radio Quiet use of Scinflex dielectric material, an exclu- 
sive Bendix development of outstanding ‘ 
e Single-piece Inserts stability, increases resistance to flash over 
and creepage. In temperature extremes, z 
e Vibration proof from 67°F. to +275 °F. performance is J 
remarkable. Dielectric strength is never less a | 
e Light Weight than 300 volts per mil. All in all, no other 
electrical connector combines as many 
e High Insulation important exclusive features as you will find 
Resistance in Bendix Scinflex connectors. For higher « 
efhciency in your electrical connectors be i 
e Easy Assembly sure to specify Bendix Scinflex. Our sales 


and Disassembly department will gladly furnish additional 


information on request. 





e Fewer Parts than 


any other Connector 
SHELL 

High strength aluminum alloy 

High resistance to corro- 


® No additional 


solder required sion . . . with surface finish. 
CONTACTS 
High current capacity . Low 


voltage drop 


SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . 
High insulation resistance. 
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The art of making fine writing instruments involves many skills where precision counts. The slitting 
of pen nibs shown above is one of the most critical operations. For 93 years close quality controls have 
been maintained on all operations in order that pens of only the highest quality could reach our 


consumers. 


By the addition of Statistical Quality Control it has been possible to raise our quality standards even 
higher, produce pen points with greater accuracy, closer tolerances, and smoother performance than 
at any time heretofore. Wherever precision counts, statistical quality control is imperative: for only by 


its applications can precision operations be scientifically analyzed. 
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GOOD EQUIPMENT IS BETTER WITH CONTINENTAL RED SEAL 


CS°0°C 


STANDS FOR 


CONTINENTAL STATISTICAL 
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Any user will agree that a piece of power equipment is only as good as 
the engine on which its operation depends. And more and more users, 
in every mechanized field, are acting on the recognition that good equip- 
ment is better with Continental Red Seal power. 

One of the many reasons why it is better is Continental Motors’ rigorous 
system of quality control. Everything that goes into a Continental Red Seal 
engine is under searching scrutiny from the moment it enters the plant. In 
addition to countless other close and exacting inspections, Continental 
maintains a highly effective system of statistical quality control. 

Every fifth engine block, for instance, undergoes micrometer measure- 
ment after each of nearly 50 different machining operations. The successive 
readings, plotted on graph paper on the spot, provide a running record 
of the accuracy maintained 

In the photo, a block is being checked for over-all height, after the 
operations in which top and bottom are machined. The reading will be 
entered on the graph paper visible on top of the block. The sheet, when 
filled, will resemble the one, a portion of which is illustrated. 

Heavy horizontal lines represent absolute tolerance limits; dotted lines 
indicate the closer limits within which the operation is actually held. Irregular 
line connecting successive dots resulting from successive readings shows the 
degree of accuracy achieved. 

The approach of this line to either the upper or the lower tolerance 


limit is the sianal for adjustment or re-setting of the machine whose operca- 


tion it records. Since it forestalls deviations by detecting them in their 
incipient stages, this system not only increases precision, but eliminates 


rejects, thus he iping to reduce costs. 


Continenta/ Motors [orporation 
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POWER 


ATTENTION SECTION PROGRAM 
COMMITTEE CHAIRMEN 


The records and slide film “Sight- 
seeing Quality Control in New Eng- 
land”, made available for section 
programs by the New England Qual- 
ity Control Convention Committee 
following its initial showing at the 
1949 ASQC Convention in Boston 
has met with such popular demand 
that a new, duplicate set has been 
made up to replace the original one, 
now worn out by use. 


The film is in the ferm of a trav- 
elogue with a “tour-master” de- 
scribing the scenes. It is an arm 
chair method of visiting several New 
England plants, showing in a non- 
technical way what SQC is doing in 
plants that have put this tool to 
practical use. It “cases” diversified 
industries and situations to help 
overcome the objection that “SQC 
isn’t any use to us.” The film covers 


sampling, control chart, frequency 
distribution, instrumentation, and 
scrap saving applications with scenes 
in receiving, manufacturing, inspec- 
tion, assembly, shipping, laborato- 
ries, and conference rooms, and with 
locale ranging from job shops to 
mass production. It requires 40 


minutes for showing, and when 
combined with a short talk from a 
quality-minded management speak- 
er, constitutes a most effective pro- 
gram for selling SQC to industrial - 


personne! at all levels 


Arrangements for scheduling the 
film may be made by writing to 
C. W. Kennedy, Federal Products 
Corp., 1144 Eddy Str., Providence, 
R. I. Send with the application a 
check for $10 made payable to the 
New England Quality Control Con- 
ference Committee. Records, films 
and instructions will be shipped 
Parcel Post from Joe Cifre, Inc., 44 
Winchester Str., Boston, Mass., and 
must be returned via Parcel Post to 
him promptly after the meeting. A 
combination phonograph Spe ake 
and slide film projector, such as 
the Explainette #300, made by the 
Operadio Manufacturing Co., must 
be rented locally to handle the films 


and records 


All correspondence concerning 
“sightseeing” should be addressed 
to Mr. Kennedy. Present demand 
indicates that the Committee should 
have at least a month’s notice to 
schedule a free date for you. Bette 


write soon! 
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I. DOESN'T take long to wrap a wire around a terminal 
and snip off the end. But hundreds of millions of such con- 
nections are being made eat h veal to keep up with \mericas 


vrowing demand for tele ‘Pp yhone se rvice, 


Now this job is done much more efficiently with a new wire 
wrapping tool invented at Bell Teleph. ne Laboratories. This 
“oun whirls wire tightly around terminals before solder is 
applied. The connection is better and there is no excess 
wire to be clipped off perhaps to drop among a maze ol 


connections and cause trouble later. 


The new tool is being developed in different forms for 
specialized uses. The hand-operated wrapper in the illustration 
is for the telephone man’s tool kit. Power-driven wrappers 

mm developed by Western Electric, manufacturing unit of the Bell 

Te ee ee System, are speeding the production of telephone equipment. 
The gens small nozzle reaches where fingers couldn't — a big 
advantage these days when efforts are being made to produce 
telep on system parts smaller as well as better. 


Bell Telephone Laboratories scientists devise many spec ial 
tools that help your telephone system to keep pace w ith service 
demands economically Saini your telephone service one 
of today's best bargains 


BELL TELEPHONE LABORATORIES 


WORKING ‘ TELEPHONE SERVICE BIG IN } AND 
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[18 Todays 
A YH The quick-lock arrangement permits easy and 
HI0S. VE/S (4 rapid changing of gaging members. Magnifications 
e can be changed in a matter of minutes to provide 
Quolty 1A 00/ scale ranges as wide as .008" in .OOO1” increments 


or as fine as .OO1” in .000025” increments. 
—the Taft-Peirce CompAlRator 





It is a completely self-contained, easily portable 


unit, which can “take it’ in the shop. Stand it ona 











a machine — jars and vibrations do not affect accu- 

For economical use of Statistical Quality Control, 
a ’ racy! Use long extensions — response is still vir- 

the ideal gage is a versatile one —a gage suited to 

tually instantaneous! Write today for Catalog 610. 

trouble-shooting as well as to permanent installations. ; i 

The Taft-Peirce CompAIRator és that gage! THE TAFT-PEIRCE MANUFACTURING COMPANY 


Woonsocket, Rhode Island 





™Ms T-P means Top PRECISION 






For Contract Service; Design and Manutacture of Tools, Dies, Jigs, Fixtures, and Complete Machines. 
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; Factory Manager, The Esterbrook Pen Company, Camden, N. J. 
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1. BUILT-IN BALANCE means less 
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And this inherent balance 


stavs for the life of each wheel 


2. MORE UNIFORM STRUCTURE means 


slower and more even wear 
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that all identically marked 


wheels will perform identically 
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begins with Research 








World's Largest Research Center for Building Materials 
and Asbestos Products—Manville, N. J. 


Johns - Manville 
e Products of quality for 92 years 
e Pioneers in quality control 


e Manufacturer of 400 lines of products 
for home and industry 


maintaining its re pul ition tor qu ility ind passing on the =f henet ts 


Johns-Manville 
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STUDYING SURFACE CHARACTERISTICS. With the Faxfilm 
Comparator, an exact reverse replica of a test surface 1s made 
in clear plastic. By projection, a magnified view of the surface, 
with three-dimensional effect, is obtained. By comparing with 
a Faxhiim replica of a standard specimen, average roughness 
of the test specimen can be estimated with high accuracy. 


*T M. Keg. t I 





CHARTING SURFACE FINISHES. Krush Surface Analyzer 
explores and charts surface finishes — metals, glass, plastics, 
paper, plated and painted surfaces from less than | micro-inch 


to 3000 micro-inches 





CHECKING TEXTILE FIBER UNIFORMITY. New Brush Textile 
Uniformity Analyzer measures and records irregularities of 


yarn, roving, and sliver in terms of weight per unit length 
Analyzer is calibrated for cotton or wool, as specified. It can be 
adapted for other materials including nylon, rayon, other plastics 


INSPECTION OF RESISTORS, CAPACITORS, INDUCTORS. Devia- 
tion Test Bridge indicates percentage of deviation of a test com- 
ponent from the standard. Very high indicating speed permits 
testing as many as 4000 elements per hour. 


instruments that extend 
Quality Control 


By getting the facts efficient/y, Brush instruments extend 
the application of quality control methods to many 
problems otherwise too complex for practical analysis. 

For instance, throughout industry, Brush Analyzers 
provide immediately usable graphs of data which for- 
merly took many manhours to obtain and plot. 

Apply these time-saving tools to a host of specialized 
problems . . . electrical, mechanical, or acoustical. Write 
for complete information. The Brush Development 
Company, Dept. W-8, 3405 Perkins Avenue, Cleveland 
A. C. Wickman 


(Canada) Ltd., P. O. Box 9, Station N, Toronto 14, Ontario. 


14, Ohio. Canadian Representatives: 
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BRUSH RECORDING ANALYZER 
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DEVELOPMENT COMPANY 


PIEZOELECTRIC CRYSTALS AND CERAMICS + MAGNETIC RECORDING 
ELECTROACOUSTICS + ULTRASONICS + INDUSTRIAL & RESEARCH INSTRUMENTS 








A Technique for Adjusting Sales 
Predictions to Actual Sales Trends: 
A Method of Inventory Control 


MRS. FRANCES B. NEWMAN 
Tube Divisions, Electronics Department, General Electric Company, 


Schenectady, N. Y. 
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e 1— Typical Control Chart Demonstrating 
lated in Table 1. 
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Application of Data Calcu- 
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(with spec ial notation) in 
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which control limits are applied 
When the order is received it is not 
plotted but when it fails to appea 


i reasonable period the custome! 


~ checked If ne does not expect ) 


the o1 adjustment 


piace an 


on Such exception- 
al orders are relatively few and 


isually from well known customers 


wh ( h 


‘ 


makes individual considera- 


on possible 
Figure 2 
control lim 
It will be n 
orders 
April tne 
of a downward revision of the 
New control limits were 


cated rey ised esti- 


snows a plicati n ol! 
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y estimate 


its to a yearly 
the cumulative 
March 
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necessity 


ited that 


are out of control in 


and indicating 
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ipplied 
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orders were o itside 
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mine 


whetne 


The points 


esent 


plotted in Figure 2 


tual 
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W hic h 


tec h- 


rep an at Situation 


vweccurred before control 
_— ' 
The sales fore 


April 


5.000 tubes for the 


nique Was a\ 


ast was revised in predic ting 


a otal rde} yt 
control limits ) an 


Applying 


yea 

= : . 
estimate of 9.000 tubes does! 
Dn! ng the April plot within the limits 


As a result of the prediction of 5,000 


tubes i irge inventory Wa ar 
imulated and production was sub 
sequent \ terminated Lo! everal 
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CONCLUSIONS 

A control pla! has been devised 
which 1S app! cable to orders T 
] ‘ 4 } ‘ 
electronk ubes since ne tactors in- 
volved are of a random nature de- 


pendent upon age of equipment, new 
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equipment, purchases made by dis- 
tributors, sales efficiency of individ- 
ual salesmen or districts, etc 

The value of this technique has 
been proven during the first full year 


of application to some 65 Industrial 
and Transmitting tube types. Al 


though the unexpected business 


NM 


trends brought about by the accel 


erated military program necessitated 





oa) 


rather frequent forecast revisions 
the trend was definitely indicated by 
the end of the first quarter and no 
forecast revisions were falsely indi 
cated 

The savings made possible on the 





4h 


65 tube types to which it was applied 


approximate 2° of total sales billed 


oO 


These savings are based on the 


elimination of wasted time and 





to 





money spent to expedite “ghost’ 
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production which fails to material 


ize; the provision of sufficient time 





to meet normal customer commit 





ments; the possibility of maintaining 





an economic inventory of material 
and finished stock; the reduction of 
overall labor costs through economik 


° 








.  - : . : , : : a we alane anufact » 4 the 
Figure 2— Typical Control Chart Indicating Necessary Forecast Revision well balanced manufacture of ; 


(A) and Revised Limits (B). 


product and the considerable saving 
in man-hours, made possible by 


equipment demand, hours of opera- orders per month. It hould be limiting forecast revisions to out 
tion, type of use, et even though equally applicable to other items of-control types, a opposed to indi 
some of the larger and more expen- governed by factors of a random vidual consideration of some 200 
sive types average less than five nature, e.g., orders of any industrial types produced 





Do Formulas Confuse You? 
Would you like to avoid tedious arithmetic? 


Do you need help in getting control limit calculations across to SQC trainees? 


ANNOUNCING THE IMPROVED 
BENDER CONTROL LIMIT CALCULATOR 
$3.85 Postpaid 


ONE setting gives control limits for Ranges, Averages, Individuals 
ONE setting solves the troublesome calculation on p-chart control limits 


ONE setting gives control limits for pn and c charts 


Arthur Bender, Jr BENDER CALCULATOR COMPANY Martha M. Bender 


Box 362 Edgewood, Anderson, Indiana 
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Yowr every eed can be tilled 
here inha pment burnoishing 


pplies for Industrial Caf 





HOME OF EDWARD DON & COMPANY 








Coffee Urns 

Springs and Mattresses 

Silverware 

Trays and Covers 

Towels (Paper-Cloth) 

Electric Vegetable 
Peelers 

Floor Matting 


Sinks (Stainless Steel 
—Galvanized) 


Double Boilers 
Chinaware 
Tables and Chairs 


Floor Maintenance 
Machines 


Ovens (Gas-Electric) 
Towel Dispensers 
Ash Trays and Stands 
Mixers (All Kinds) 
Polishes and Cleaners 
Bar Stools 

Menu Covers 

Pots and Pans 

Lamps 

Vacuum Cleaners 


Uniforms 


Check Your Needs Now 


IN EQUIPMENT, FURNISHINGS AND SUPPLIES 


Bed Linens 

Dish Washers 

French Fry Cutters 

Utility Carts 

Cutlery 

Deodorizers 

Guest Room Furniture 

Toasters 

Spreads and Blankets 

Water Pitchers 

Mops and Brushes 

Ice Chippers 

Plastic Tableware 

Roll and Food 
Warmers 

Water Coolers 

Bar Supplies 

Steam Tables 

Soaps and Detergents 

Table Linens and 
Napkins 

Can Openers 


Novelties—Party 
Supplies 


Hospital Supplies 


Quality is Remembered Long After Price is Forgotten 






























Butter Cutters 
Electric Clocks 
Ranges and Broilers 
Glassware 

Paper Cupsand Straws 
Curtains 

Coffee Makers 
Sanitation Supplies 
Toilet Tissue 


Juicers 


Disinfectants and 
Germicides 

Sand Urns 

Garbage and Storage 
Cans 

Food Grinders and 
Slicers 

Soda Fountain 
Supplies 


Floor Coverings 


Write Down What Fls 


You Need 


eowarp DON « company 


rT im 30) . 


2201 S$. LaSalle + Chicago ~ 


Ph. CA 5-1300 








THE BUSINESS THAT RESEARCH BUILT 


Only a few years ago, in the metal working field, grinding and polishing was the 
ace bottleneck in production. 3M Company sales engineers reported the problem, 
and 3M Company researchers went to work on it. Today, as a result, equipment and 
methods have been perfected which have cut grinding and polishing time by as 


much as 80 per cent! The result: an almost astronomical saving in dollars. 


But this is only one of the accomplishments of the 3M Company Research Labora 
tories, where skilled technicians, equipped with the most modern facilities, are con 
stantly engaged in a search for new and better materials and methods for per- 


forming essential tasks of industry. 


“SCOTCH” Brand Cellophane Tape was a sensational development —a story by 
itself —so were the more than 1,000 industrial adhesives, essential in practically any 
industry you might name, from the manufacture of automobiles to the building of 
play pens for babies. So was “SCOTCHLITE” Reflective Sheeting, the reflective sign 
material, and “SCOTCH” Sound Recording Tape, the miracle tape that talks 


One thing you can always count on—3M Research facilities will continue to be 
expanded and equipped to provide new products for industry as well as constant 


quality improvement in existing lines bearing the 3M name. 


\ 


COMPANY 





PRODUCTS BUILT ON RESEARCH 


AUTOMOBILE UNDERCOATING, COLORED ROOFING GRANULES, FLINT QUARTZ, 
OXIDE PIGMENTS, MASKING PAPER, ADHESIVES, “SCOTCHLITE” REFLECTIVE SHEETING, 
“SPHEREKOTE” TYMPAN PAPER, SANDBLAST STENCIL, SANDING LIQUIDS, SPRAYMASQO, 
TAN FIBRE PACKING, GASKETS AND SHOE COVER, PLASTIC RIBBON, NON-SLIP 
SURFACING, FLOOR SEALERS, SYNTHETIC RESINS FOR SPECIAL USES 








Du Mont 


first in Television with 


Quality Control 








99900000 
WAAAL 





Among component manufacturers. Du Mont is known as the 


most exacting buver in the industry. Du Mont Inspectors are in 





the suppliers’ plants regularly: then all parts are checked again 


and re-tested as they are received at the Du Mont assembly plant. 


Du Mont Quality Control extends through the entire 
manulacturing process, guarding against the possibility of 
defective parts of workmanship at every point. 


In testing booths such as those shown Du Mont vigilance in manufacture and testing means Du Mont 
aleve roolit Dour Micon Lele acts are 


television equipment performs better and lasts longer... means 
peut throueh exaecti tests. Test 


signals from panel Lown above finer television for America 


heuteddin the central <tenal coos re 


clistribuited therestaerty t hve hive hled cluct 


Suit n Hh, The Vp—CM Uh) tby PU, 
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Quality Control in Manufacture 
Some Considerations for Management 


A. G. DALTON 


Superintendent, Quality Control, Western Electric Company 
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VERIFICATION OF INSPECTION 
WORK 








While I have pointed out the de- 

’ } | , ‘ , , 

abDiiit i Keeping inspecto nsu- 
ated tron pi dj ict Y press ‘ 
tnere ine conditions ot course 
vynere tni not entire feasible I 
have ’ mind for exan ple those 
cases where there ippea to he Ove - 
all advantage I naving nspectors 
VOrK O! i plece-work Dasis 
othe nceent e piar Ir such cases 
‘ow } ' | | 1, hh] ; 
. I ( “iat ed aa Die¢ 0 
ntroduce a plar for chec oe the 
accurate Tt the nspector or th 
wcuracy or tre nspectior results 

Verifications of this kind 

¢ ications oO! nis Kine serve a 





fui purposes 





They provide increased quality 
protection alr ncreased reliability 
, . 

i inspection results that are used 


studies 


either I and 


similar t' 











tior vith existing 
] } 
plant facil »a valu- 
},! ] 
init aid nh empioyee consideratior 
uch i 1eCcE vork bon ises ident - 
hnceation yT nspect oI perso! ne! not 
litable for the ty pe t work yY 
vnicn the ! er ploved etl 
In effect, these ve rification plar 
comprist methodical sampling of 
the nspecto work DY an enginee! 
1 ] 
) oUune employee not under any 
Kind ot! product m pressure 
I will mention two « 
nspection verification 
llustrate two entirel 
methods o approach vhich ve nave 
round successful in the Wester: 


Electric Compar The first of the 
plans is directed primar ly towards 
greater quality protection and ir 
creased rellance I inspection re- 
ults 

In our Baltimore factory we manu 
facture large quantities of cable fo 
the Tele phone Plant Important 
among the many characteristic or 
cable which we inspect on a Val 


ables basis are 


ductance During the course o! 


veek many thousands of such meas- 
urements are made and the Shop in- 
spectors n akir g tnese measurements 
operate on a group piecework basis 
In addition to this element of pro- 
auction pressure the vork itself 

I ich a higni repetitive nature 
that we cannot overlook the poss 
Diity that once na while a meas- 
irement A | be recorded nco 
ectly 

We keep a very Careiul eve OI 
these inspection results to be Sure 
that our processes continue under 
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CONnLO ind be iuSs¢ a re il 
small percentage I neorrectiy ( 
corded measurements might lead 
nto making some slight changes 
nrs ec arb } ‘ ‘ led lat ? 
p ¢ S 1] ( A Ga iat eit 
having n de 
Our verification plan in this cas¢ 
to Nave a q lality Checker from a1 
engineering rganization detern 
yn sampling basis the accuracy 
the recorded measurements made 
Dy the shop inspecto! From these 
sampling resuits we an determine 
vnetner the percentage ol! accurate 
: . 
recordings remains statistically cor 
; 1] , ‘ +} tr! ] 
ouedad within the Nerance iimiuits 


we have ¢ stablished for eac h kind 


measurement 


Eax h Shi p inspe tol! 


pector knows th: 
every measurement recorded is s 
ject to this check or verification 
practice, a Shop inspector finish 
making all the required measurs 
ments on a cable and then, befors 
is disconnected from the bridge 


the Quality 


Ss tne Capacity and 
( ynd ictance I i numbpoe!l yT tne 
cable circuits and compares his re- 
Suits wilt! the measurements e- 
corded by the Shop inspecto! 

The measurements checked are 
selected at random, particular car¢ 
being taken not to follow any et 
pattern Since tnere are inherent 
Variations In every measuring de- 

Ice tolerances must be « stablished 
within which the Shop inspecto! 
recording will be considered correct 


even if it 1S not exactly the same 
alue as that recorded by the Quality 
Checker 
inis sampling verification not only 
provides an independent quality pi: 
ture of the product itself, but it also 
pro des continuing evidence of the 
ie rec ~ accuracy of all of the Gata 
recorded by Shop inspectors. As long 
the degree i accuracy remal 
tatisticall controlied at the aimed 
it alue tne detailed da Cal m 
iseaqd with ncreased nhaence 
ipplement the quality picture de 
ved fron mpling and a 
lesign and other engineering cor 
aeratior 
The econ¢e exampie Cove i Dial 
ce ‘ yped exclusive ior adetermin- 
ng nspecto ccurat ind the re 
ilts are usec dete ni I 
t e pial he Is¢ ina i¢ 
i a per mine ture 
With few « eptio , of the 
egula e inspecto! I productior 
VOrK t f I ] nanulacturing 
x! Lior é ype ting ' ‘ ge a. 
‘ t en [) r tnese plans the 
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‘FOUR OPTICAL AIDS 
to help you SAVE MATERIAL 


and MAN-HOURS! 





CONTOUR 
MEASURING PROJECTOR 


Save time and money—more accurate 


measurements than u ith any other pro 


‘ector! Angular measurements (to © | 
minute of arc, with protractor screen. 
Direct linear measurements to O00! 


over 4” x 6” range, with cross slide stage 
Spot imaccuracies quickly and simply 

‘ctly 
Compare production-run parts direct! 


with a traced outline of the projected 
image of the master part, OF with a 
large scale drawing superimposed on 


the screen. Catalog D-2 











TOOLMAKERS’ 
MICROSCOPE 


ee 








Linear measure 
ments to 000! 
angular measure 





A lew 





parent objects of any contour 
Catalog D-22 


ments to 1 minute of arc, with PARA-PLANE 
protractor eyepiece. Simple, quick 4 SE 
measurement of opaque and tran: GAGES ‘ + eee net ear , 


Now 


hav e 


you can 
laboratory 
of 0.000001 the deter 
mination of flatness and parallelism 
of reflecting surfaces 


ac 





curacy in 


STEREOSCOPIC 
WIDE FIELD 
MICROSCOPES 


with pro 
simplicity and speed 
So simple that an unskilled operator 
can take meas 


minutes of 


duction-linge 


urements after a few 


instruction. Two sizes are 


Sharp, three Bulletin D-224 


available 
dimensional, un 
reversed images 


mall 


WRITE for full information on these 


Speed and accuracy 
assembly 


in 


parts 


four important optical aids, to help 

operations, inspection of you save time and money. You may 
tools and finished part and preci he paying many times over their cost 
sion machining of small parts. | in lost time and rejects. Bausch & 
models, widely used in industry Lomb Optical Co., 795.5 St. Paul St 
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A Quality 
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more than forty years in the manufacture of 

Burgess engineers first began 
control methods 15 years ago to 
assure the user uniform quality batteries 


Today, quality 


om incoming Taw 


high 
control at 
materials to the final test of 
That’s why two out of three 
engineers today BURGESS; 
BURGESS Batteries have 
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Enter Your Requirements With Us! 


If you are designing a new battery-operated 
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5 engineers will assist you in providing the correct 


batter Handy check-sheet enables you to 
lescribe your exact requirements. Write for 
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BURGESS BATTERY COMPANY 
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INDUSTRIAL QUALITY CONTROL 


Some Aspects of Quality Control as 
Applied to Clerical Operations 


BENNET B. MURDOCK 


Senior Administrative Assistant, The Prudential Insurance Company of America 
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HOKE AND USA 
PRECISION 
GAGE BLOCKS 


BASIC STANDARDS OF PRE- 
CISION. Used universally for 
setting and checking working 
gages and inspection gages, 
for checking setting masters, 
and for setting comparator- 
type gages and instruments. 
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Cleveland + Dallas (The Stanco Co 
a ee Le 
ee ee) ee 


los Angeles + New York 


St. Lovis «+ San Francisco 
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A, & 
Wwyrwry 


Wision Wiles Bement ond Company 
= ARTEORD COWRECTICUT 


STANDARD 
MEASURING MACHINE 


The Standard of Measurement 
in the best equipped shops. 
Reads directly to .0OOO!'. A 
completely self-contained ip- 
strument having an integral 
master bar and accurately con- 
trolled measuring pressure. 


Complete Information 






at your nearest P&W 
Branch Office: 






eo 
Chicago + Cincinnati 


Detroit « Houston (The Stance Co. 








ELECTRO-MECHANICAL 
LEAD TESTER 


A direct-reading instrument 
for checking lead of straight 
and taper external threads. 
Lead measurements are read 
directly to .00001". 








ELECTROL 
UNIVERSAL 
INTERNAL COM 


An accurate, dependable in- 
strument for checking diam- 
eter, out-of-round, taper, 
and belimouth of cylindrical 
ring gages and other close- 
tolerance internal and exter- 
nal cylindrical surfaces> 























irom a police vholder to surrender his QUALITY REVIEW 
policy for cash. Assume that the LOAN AND SURRENDER DIVISION—CORRESPONDENCE SECTION 


cor responds nce clerk handled the 














request correctly in all respects ex- Per Cent of All Cases 
cept that re overlooked the need ol 
having the beneficiary sign the “re Error Experience 
lease form The Reviewer in con Period (1) (2) (3) (4) (5) (6) (7) 
pleting the srietl would enter a 
1” in Column 71, a “1” in Column 75 Oct. 1949—5 Weeks 70 3 8 2 17 7 60 
and a “3” in Column 76 * fr 
Nov. 1949—4 74 4 8 6 8 y 44 
Corre ponder © Case are not re 
ewed for qualit intil after the Dec. 1949-—4 90 2 3 2 3 5 13 
ett ane ‘ ) TI ! i ~ - ‘ ‘ - 
a. 7 a Jan. 1950—5 93 2 l l 3 3 5 
delay in mailing but does occasior 
ally require additional action on oul 
part Ir tre above example we . ded > ; 
a : - Week of 1/2/50 93 2 ] ] 3 2 } 
ould write a supplementary liette! 
to the insured asking for the signa- 1/9/50 95 0 2 0 3 3 2 
ture of the benefi ary 
; , 1/16/50 92 1 2 l l 6 
In the Corre pondence section the ‘ 
personnel consisted of a Section 1/23/50 95 l l () 3 2 9 
Supervisor and 14 clerk when the 
? a] 9) ) ) . 
(Juality Control Program Wa 1/39/90 Jo = I I 4 ¢ ) 
tarted. Since ou program calls for “ 9/6/50 94 ] 1 1 2 2 | 
about 5°) of the staff of a Section to 
be a igned nitially t reviewing the (1) Correct throughout except Lette Technique 


quality, in this case we had only one (2) Correspondence Incorrect 


Reviewer at a time. This Reviewer (3) Correspondence Incomplete 
ampled one case out of ten by se- (4) Other Cases of Poor Service 
lecting a given digit of the policy (5) Faulty Filing 

number (6) Requiring Supplementary Action 


The whole Section was called to- (7) Percentage of Dictated Letters with Poor Letter Ts chnique 


vether and the program wa tho: 





oughly explained and all question 


were answered frankly The Re- 


viewer wa elected and carefully 
instructed concerning his part in the 
program with special emphasis being 





placed on the value of suggestions to Lele) 


improve ervice methods, rules, et 
Each week the LB.M. “Brief pre- 
pared by the Reviewer were per- 


forated and tabulated and then giver 
to the Quality Control Staff for 
analysis Hectograph heets contain- 





90 


ing this information were then pre 
pared and distributed. The figures 
given in the accompanying table ars 


not those actually found but thev do 





80 


represent the trend 


The following chart (Figure 2) 


prepared monthly and gives an ex- 


ASMoDmMV 


cellent idea of the trend of the qual- 
ity The percentages are obtained 70 
directly from Column (1) of the 
table 








Errors have beer somewhat arbi- 
trarily classified as either minor o1 


serious. Three minor errors are con- 




















sidered the equivalent of one serious 
error and a so-called “effectiveness 
ratio’ is calculated for each clerk 


once a month. This ratio is a com- 





bination of the production and ac- 








curacy of the clerk. These individual 


analyses are used by the Sectior Figure 2— Percent of All Cases Handled Correctly Throughout 
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Figure 3— Percent of All Change Cases Handled Correctly Throughout 


Supervisor to counsel with the clerks RESULTS 


and they also furnish management in all Sections where the Quality 
with an objective viewpoint of the Control Program has been used, the 
relative values of the various clerks results have been noteworthy. Som«e 
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Figure 4— Ratio of Actual to Expected Expenses 
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figures concerning _ the Division 
where the program was started (i! 
June 1949) will illust ale the ui 


( ymplishme nts 


l The errors have decrea ed D\ 
90 The chart in Figure 3* shows 
the incidence of improvement 
most of which occurred within the 
first five months 

2. The production per clerk-day in 
creased by 32 The chart in 
Figure 4 shows how quickly th 
efficiency improved 

3. The average time taker 


a case now 20 iessS than it Wa 


to proce 


at any time prior to the start of the 
program 
The cost of the progran has been 
insignificant when compared to the 
gains. The main interest is in how 
these gains came about The princi 
pal reasons may be listed as follows 
1. The Reviewer in searching fo 
errors trains himself unconsci 
ously. When he returns to his 
regular work, he automatically 
becomes a better clerk. This con 
tinues as one clerk after anothe 
goes into the reviewing. In most 
cases, we believe a period ol tout 


i reviewing 


to eight week 
desirable 
2. Mino detail and procedural 


errors decrease greatly in the first 


lew week In most case the 
clerks had lap ed into poo! work 
ing habit because the method 
and procedure had not beer 


sufficiently formalized 

3. Errors of a systematic nature, i. 
those committed by a clerk be 
cause he did not have the prope: 
knowledge gradually decreased 
in number because they were di 
covered and the Section Supe! 
ViIso! mmediately took tep lo 


educate the offending clerk when 


tne Reviewe! returned uch a 
Cast 

1. Erro: ol in accidental nature 
1.f those made b i ler} ho 
know bette: ire the n t diffi 


ol handling a given ty pe ol work 
may cause improvement The 
Section Supervisor! can usually 
find some way of helping a clerk 


who continues to make the same 
type of error There are also 
occasional instance where i erk 
doe not helong the parti ila 


job ne hold 


7) Each cit rk who l ‘ lected ior re 
Fig f ‘ ire Figure 
P differe '®) mn whicl 
‘ | rine 
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e a é he Exe e € ttee. The Members of the Advisory Council are appointed by 
Chait I Boare ippointed Db the the President with the advice and consent of the Boar 
President | he Board of Director f Directors. The Constitution of the Society requires 
ad eS] ne me t r tne nat they be persons of mature and outstanding abilit 
moc | Al ‘ Ss the pl ap! act ymplishment along lines bearing on the inter- 
the A Ex e Secreta ests or operations of the Society. The aid and assist 
Phe the Edit i B ire show yo nee is most valuable 
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Editorial Board 


C Mason E. Wescott. Mathemati Department, Northewestern University. Evanston, I)linois 





Invinc W. Burs Cecu. C. Craic Haroitp F. Dopct CHURCHILL EISENHART 
Professor of Mathematic Protesso: Quality Results Engineei Chief, Statistical Engineer 
and Research Assoc ate University of Michigan Bell Telephone Laboratories, Laboratory 
Purdue Unive t Ann Arbor, Michigan Inc National Bureau of Standard 
Lafayet Indiar New York, New York Washington, D. C 





a ab See FRANK E. Grupes JosepH M. JuRAN 
Professor of Economics Chiet, Surveillance Branch Chairman Department " 
of Engineering Ballistic Research : 
Stanford University Laboratories Management Enginee ring 
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Lawrenceburg, Inc 
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Dorian Shainin Hartford New England Regior 
Wyatt H. Lewis Los Angeles Western Region 
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Northern Region 
Raymond S. Saddoris Milwaukee Midwest Regior 


Churchill Eisenhart, National Director of the Washington Section also a member of the Editorial Board. H 
photograph appears with that group 
Eugene L. Grant, National Director of the San Francisco Bay Area Section also a 


His phot graph appears with that gro ip 


MAY, 1951 49 








Chairman, Boston 


Section 


=i | 


Chairman 


Chairman. 


Hartford Sectio 


. J t 2 S 
Georce O ArTHur B. SHEA 


CUTTER 


onnecticut 


shire 
Durham 








c 





Southern Connec 
ticut Sec tion 


(Chairman Chairman, 


Western 


Ma Ssa- 


chusetts Section 
Ervin E. Scuiest Paut E. TuHorpt 
Technical Director Quality Control Superviso1 
Mattatuck Mfg. Co 


Waterbury i 


on? 


ecticut 


American Bosch Corporation 
Springfield, 


Massachusetts 






5 


2 





ving Ground 


Company 
Mary land 


Camden, New Jer 





{ hairman, 


Buffalo 


Section Chairman. Mid-Hudsor 
> Secttor 


KENNETH ROSENGREN 
Quality Manager 
Houdail! Her 


hairman, 


WILLIAM 


JoserpH C. WARREN 
BoBackt Assistant Superintendent 
he Quality Control Enginee! Machine Division 
Corporation Federal Bearings Co., Ir Haloid Rectigraph Company 
Buffalo, New York Poughkeepsie, New Y 


rk tochester, New York 
50 





KICHLINE 


Section 
Supervisor of Inspectio Wiuiam L 
istant to Vice-President Equipment Assoc. Professor 
of Manufacturing Pratt & Whitney Divisior Mathematics 
Gillette Safety Razor Co United Aircraft Corporatior University of New 
Bostor Ma ichusett East Hartford, C 


Hamp- 


New Hampshire 


Chairman 


G. R. Pace 
Enginner 


Baltimore, 


Control Div 
Bureau of Ordnance 
Navy Department 
ey Washington. D. C. 


Rochester Section 


Section Chairmen and Presidents 





New Hampshire 


Chairman, 


Rhode Island 
Section 

‘ R. SHaw GOLpTHwalt 
Ol 


Quality Control Engineer 


‘ollver Insulated Wire Co 
Pawtucket. Rhode Island 





, Baltemore Section 


Quality Control 


Western Electric Company 


Inc 
Maryland 





hairman, Delaware Sectio Chairman, Philadelphia Chairman, Washington 
QO. P. Bruno Section Section 
Chief, Quality Evaluatior Enwanp B. Hapen E. Kinc 
Section ; : Head Engineer—Quality 
U.S. Army, Ballistic Re Quality Control Director : 
earch Labs The Esterbrook Pen 
Aberdeen Prov 





Chairman, Southern Tier 
Section 
Ortin W. Hrircucock 
Quality Manager 
Scintilla Magneto Division 
Bendix Aviation Corporation 
Sidney, New York 


INDUSTRIAL QUALITY CONTROL 


Section Chairmen 





/ 





hairman, Syracuse Sectior 
LEON Bass 
Supervisor of Qualit 


Chairman, Toronto Sectio 


Chairman, Birmingham Chairr 
R. G. Storms 


nan. Cincinnati Section 
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Name Section 
Max Astrachan Dayton 
George W. McDermott Indianapolis 
B. H. Lloyd Montreal 


Guy G. Parkin, President of the Iowa Section, is also National Director of the Minnesota Section 


His photograp! 
appears with that group 


Ellis R. Ott, Chairman of the Metropolitan Section, is also a member of the Editorial Board. His photograph appear 
with that group 


Wyatt H. Lewis, Chairman of the Los Angeles Section, is the National Director of his section and Regional Directo 
f the Western Region. His photograph appears with the Executive Committee. 
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Director Chairman of the Board 
National Bureau of Bausch and Lomb Optical 
Standards Company 
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Research Engineer 
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CHARLES DeeRE WIMAN 


Ret'd ‘ 
President President 
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Yes, you are seeing double! | 
\ 5 or t' Both are vitally cones et wit quality « 


Where quality is everybody’s job! 


JOUNSON & JOHNSON maintains a large QJualit control expert at his or het phase of ope ration 
ih) rita’ | j rmiitiiies hy ia ‘ ‘ 
ned Yes. from the Receiving Rooms where raw ma 
i. } } | ed techni ne \ oO re ' ' 
' | led nnician hi erials enter the plants, right through to the Ship 
aati wh the lateat in ern fi, yparat 
ped 1 the fat lentil ppa ping Rooms where the finished products leave, 
| I i l rm earch ynality control is a NETOCT-CCASI) q operation 
| { tiie t facility eacl | No wonder that quality and value are charac- 
J | « J ( 1] ( j | | leristye of ill Johnson AS Johnson products! 


Lhe MOST lrusted Ma In surewal dressings and hahy products 


Gofunenafohmen 


Higher tempo of production new production 


techniques scarcity of materials—all emphasize 
the vital need for the precise statistical quality con- 


trol made possible by IBM machines. 


Data relating to quality characteristics and produc- 
tion variables are processed by high speed, automatic 
IBM machines. These machines determine frequency 
distributions. They calculate statistics such as arith- 


metic means, variance, and control limits. They do 
‘é 


A 
IB 








re 








correlation studies to determine variables affecting 
quality. The same machines perform many other vital 


quality control jobs. 


Pictured above is the Electronic Calculating Punch. 
This is an example of IBM's own quality control in 
the production of high-precision business machines. 
{// IBM machines are made to bring about greater 
better prod- 


efficiency reduced costs to business . . 


ucts for the public. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
590 Madison Avenue, New York 22,N. Y. 








He’s his own “quality control’’! 


@ This International Harvester machinist knows that these 
pistons lace many thorough inspections alter they leave 
hi achine. And he knows those checks are performed by 


highly trained specialists using the finest precision devices 
Still, like all IH workmen, this machinist checks his 


ure subsequent inspections will turn 


own work make 
up very few, ll any defect 


These 


the top quality control exercised by every International 


on-the-job” in pections are the real basis of 


Harvester employee. They reflect the individual pride 
in workmansh p whi h enables Harvester to always Say, 


“Quality is the foundation of our busine 


























on OO im 206s 








Quality control charts 
tab on every IH man 


operation. This 
? 


graphically the excellent 
ter 


resulting from Harve 


tion of on-the-job inspections 
ol checks. 


+ 


extensive quality cont: 


Confidence in IH products comes from the quality built into them. 


wn 
INTERNATIONAL EF HARVESTER 


+ 


Kee} 


ifacturing 


chart shows 


Work 


con bina 


plus 














A.S.9.C. Convention—Cleveland—May 23, 24 





Make United Air Lines 


a part of your 


convention plans! 


SAVE TIME enroute and away from home... 
ENJOY the finest in air transportation... 


Its only a few hours to Cleveland from any 
city on the Main Line Airway! Fast frequent 

DCO Mainliner 300's provide the utmost in 
travel comfort while you enjoy famous 


Mainliner service and meals aloft 





kconomical. too often costs less 
than Ist class rail with berth! For information call 

your nearest United office or an authorized travel agent 

l nited Air Lines finds that the use of Quality Control method 


has done much to unprove ils service factor 


ENITED we ATR LINES 














Measuring the reflectivity of aluminum sheet at Alcoa 





The secret of America’s strength and 
industrial greatness is the capacity of its 
people to outproduce any others 

on earth. Produce better goods rapidly 


and at prices within the reach of all 


But capacity to produce connotes capacity 


to produce we//—to make machines and 


i Soundness of a cast aluminum cylinder head parts identical in nature and function from 
] is being checked by A-ray examination, 


first to first millionth. 


Only with scientific quality control is 


such efficient mass production possible. 


Alcoa employs many quality control 
techniques throughout its operations. 
And here salutes the founders and prac- 
titioners of this indispensable tool of 


American industry. 


ALCOA 
FIRST IN ALUMINUM 





Measuring the efficiency of activated alumina as a cat- 


alyst corrier in the production of high octane gasoline 





ANNOUNCING THE 
‘ifth National Convention 


American Society for Quality Control 


Cleveland. Ohio Wednesda j and Thursday May 23-24 195] 


Convention Headquarters—Hotel Cleveland Convention Sessions—Public Auditorium 


The Fifth Annual Convention of ASQC ponsored tion of Statistical Quality Control In addition, the 


r 
entirely by the American Society fo Quality Control irgent need of today a thorough unde! tanding ol 
and thus becomes the first truly National Convention what the Military Procurement Program will requir 
the Society. Its them Quality Control—Today of industry's quality control and inspection department 
Foundation for Tomorrow Rep itation will be hig} will be fulfilled by discussions to be pre ented by top 
lighted thre ligt it tne tecnnical p! vyram by example if vel military pe rsonnel who have had Lo make the 
nproved quality resulting from the proper appli lecisio! yn tl problem 


CONVENTION PROGRAM SCHEDULE 


Tuesday, May 22, 1951 Director of Supply Management 
Munition S0ard 
Subiect Problen ol M litary pP ocurse 


ment 


9:00 P.M.— PRE-CONVENTION SOCIAL EVENING 
Hotel Cleveland Ballroon 


Wednesday, May 23, 1951 3:00 P.M.) TECHNICAL PROGRAM~— Period I] 
to EDUCATIONAL SERIES—Session 4 
8:00 A.M.— REGISTRATION 5:00 P.M. Control Charts for Attribute 
Publi A iditoriun Lobby 
9:30 P.M.— EXHIBITS CLOSE—Convention Adjourt 
8:30 A.M.— EXHIBITS OPEN 


re ; ? Friday, May 25, 1951 
9:00 AM.—EDUCATIONAL SERIES—S« | 


Fundamenta All Committee Meetings at the Convention will be 
neid o1 iy gay at tne H te] Cle ecland The followl Z 


nedule Nia peel el Ip 


11:00 A.M.— GENERAL ASSEMBLY 
Pre ling 
Wade R. Weave General Chairmar 8:30 A.M.—10:30 A.M 


3. Program and Speake 8 Auditing 
12:15 P.M.— INFORMAL LUNCHEON 4. Education and Training 9. General Conventio 
‘echnical Society Relatior 
2:00 P.M.) TECHNICAL PROGRAM~—Period |! 
to EDUCATIONAL SERIES—S« n 2 10:30 A.M.—12:30 P.M. 
5:00 P.M. Control Charts { Variable 


9:30 P.M.— EXHIBITS CLOSE 2. Standard 7. Textile 


6:30 P.M.—ANNUAL ASQC BANQUET ay eo 
Hotel Cleveland Techs 


Presentation of Award 
Shewhart Medal Addr 10:00 A.M.—Annual Meeting of ASQ( 
Ir tior Office . ° 
I} ‘ C‘ommittes cheduled %30 AM meet 


oS a » - » i . . Ol 
Thursday, May 24, 1951 ild try to adjourn by 10:00 A.M. if at all ps ble 


8:30 A.M.— EXHIBITS OPEN 2:00 P.M.—Committee Chairmen 


9:00 A.M.) TECHNICAL PROGRAM—Period I CC 
to EDUCATIONAL SERIES—S« 3 


s | 


12 Noon Control CI Vi ble & 


} , P nmitt ’ ; ' 1 t ; 
a é f ce ! ee ire Irge! eque ed 


_ oe 3:30 P.M. Board of Directors, ASQC 
12:15 P.M LUNCHEON—Public Auditoriu 
Guest Speaker—Rear Admiral! M. L. Ring 6:00 P.M.—Directors’ Banquet 


Wi lity C trol Today s Foundatior ter Tomorro Reputatior 


© 
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Field 
Place 
Time 
Theme 
Moderator 


SPEAKER 


SUBJECT 


SPEAKER 


SUBJECT 
SPEAKER 


SUBJECT 


Designed to attract Quality 


lerent interes 


Field 
Place 
Time 


Theme 


Moderator 


SPEAKER 


SUBJECT 


SPEAKER 


SUBJECT 


SPEAKERS 


SUBJECT 


For all thos 


Tt incoming 


THE TECHNICAL PROGRAM 


Period I—Series A 

Genera! 

Public Auditorium 

Wednesday. May 23. 2:00 to 5:00 P.M 

The Broad Scope of Quality Control 

Mr. Paul A. Robert, Assistant to Quality 
Manager, International Business Machines 
Corporation Endicott New York 


Mr. Edward M. Schrock, Assistant to the 
Manager of Engineering 
Household Refrigerator 
Electric Company, Erie 
Vendor-Consume! 


Division, Genera! 
Pennsylvania 
Improving Relation- 
hips’ 

Mr. Roscoe C. Byers, Quality Control 
Engineer, Headquarters Quality Control 
Westinghouse Electric Corporation, Pitts- 
burgh, Pennsylvania 

Elimination of Steps in a Process” 

Mi Eugene H. MacNiece, Director of 
Quality Control, Johnson & Johnson, New 
srunswick, New Jersey 

Quality Control Assists Production Plan 


ning” 


iif. 


Control operators ot ail 


sts and at all levels of development 


Period I—Series B 


Acceptance Sampling 
Public Auditorium 
Wednesday, May 23 
Operation of Sampling Plans in the Receiv- 
ing Department 

Mr. Harold Dodge, Quality 
Bell Telephone 
York, New York 


2:00 to 5:00 P.M 


Results Engi- 


Laboratories, In 


nee! 


New 
Mr Edward R Close 


Di sion 


Chief Inspecto1 
Bausch & Lomb 
Rochester, New York 
Applications of Sequential Sampling in 


Instrument 


Optical Company 


Receiving Inspection” 

Mr. Dorian Shainin, Chief Inspector 
Hamilton Standard Division, United Air- 
craft East Hartford, Con- 
necticut 

Recent Lot Plot Experiences Around the 
Country” 

Mr. E. G. D. Paterson, Systems Quality 
Engineer, Bell Telephone 
Inc.. New York, New York 
Mr. J. E. Palmer, Superintendent, Supplies 
Inspection, Western Electric Company 
Inc., New York, New York 

Acceptance Inspection of Purchased Ma- 


terials 


Cor poration, 


Laboratories 


nterested in attribute or variable sampling 


material 


Quality Control 


Field 
Place 
Time 
Theme 
Moderator 


SPEAKER 


SUBJECT: 


SPEAKER 


SUBJECT 


SPEAKER 


SUBJECT 


Period I—Series C 


Metal Producing and Fabricating Industries 
Public Auditorium 

Wednesday, May 23, 2:00 to 5:00 P.M. 
Control of Steel Processing 
Mr. John W. W. Sullivan, 
American Iron and Steel Institute, 


York, New York 


Mr. John V. Sturtevant, Development 
Metallurgist, Irvin Works, U.S. Steel Cor- 


poration, Pittsburgh, Pennsylvania 


Metallurgist. 
New 


“Practical Considerations in the Applica- 
tion of Statistical Techniques in Steel 
Processing” 

Mr. Donald S. Leckie, 
Engineer, Republic 
Cleveland, Ohio 
“Analyzing Open Hearth Data 
vs. Opinion” 

Mr. Harold H. Johnson, Metallurgist 
National Malleable Steel Castings 
Company, Sharon, Pennsylvania 
“Quality Control at Work in 


Foundry” 


Quality Control 
Steel Corporation, 


Statistics 


and 


the Steel 


Designed to show the application of statistical techniques 


to the problems of steel furnacing 


Field 
Place 
Time 
Theme 


Moderator 


SPEAKER 


SUBJECT 


SPEAKER 


SUBJECT 


SPEAKER 


SUBJECT 


Period I—Series D 


Chemical Industries 


Public Auditorium 

Wednesday, May 23, 2:00 to 5:00 P.M 
Applications of Statistics to Chemical Prob- 
lems in Industry 

Mr. Roland H. Noel, Director of Control, 
Bristol Laboratories, Syracuse, New York 


Dr. William J. Youden, Assistant Chief 
Statistical Engineering Laboratory, Na- 
tional Bureau of Standards, U.S. Depart- 
ment of Commerce 

“The Interpretation of Chemical Data” 
Mr. K. Alexander Brownlee, Biometrician 
Squibb Institute for Medical Research, 
New Brunswick, New Jersey 

“Some Examples of the Use of the Analysis 
of Variance in Interpreting Chemical Data 
from the Laboratory, the Pilot Plant, and 
the Production Process” 

Dr. Frank Wilcoxon, Statistician 

Lederle Laboratories Division, American 
Cyanamid Company, Pearl River, New 
York 

“Some Rapid Approximate Statistical Pro- 


cedures” 


Designed for those in the chemical or other industries 
interested in the frontiers of statistical application 


Today's Foundation for Tomorrow’s Reputation” 
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Field 
Place 
Time 
Theme 


Moderator 


SPEAKER: 


SUBJECT 


SPEAKER 


SUBJECT 
SPEAKER 


SUBJECT: 


SPEAKER: 


SUBJECT 


SPEAKER: 


SUBJECT: 


SPEAKER 


SUBJECT 


Designed to benefit all those who 
consumer-vendor relations whether in the electronics 


Period I—Series E 


Electronics Industry 

Public Auditorium 

Wednesday, May 23, 2:00 to 5:00 P.M 
Product Reliability and Consumer-Vendor 
Relationship in the Electronics Field 

Dr. Ellis R. Ott, Chairman 
Mathematics, University College, Rutgers 
University, New Brunswick, New Jersey 


Mr. J. Alfred Davies, Supervisor of Statis- 
tical Control Methods 

Receiving Tube Division, General Electri 
Company, Owensboro, Kentucky 
“Quality Evaluation of General 
Company’s Arinc Tubes” 

Mr. John T. Clark, Production Control 
Engineer, Sentinel Radio 
Evanston, Illinois 

“Dealing with Large and Small! Suppliers” 
Mr. Robert J. Miller, Supervisor of Elec- 
Quality Control, Erie Resistor 
Corporation, Erie, Pennsylvania 
“The Puzzle in Vendor-Consume: 
tionships” 

Mr. Paul Fritschel, 
Service, Commercial Equipment Division 
Electronics Department, General Electrix 
Company, Syracuse, New York 
“Consumer-Vendor Problems in Convert- 
ing to Military Production” 

Mr. Leo J. Jacobson, Manage: 

Quality Control Department, Internationa! 
Resistance Company, Philadelphia, Penn- 


Electric 


Cor poration, 


tronics 
Rela- 


Manager of Technical 


sylvania 

“Vendor Quality Is a Consumer Responsi- 
bility” 

Mr. Alfred J. Winterhalter, J: 
Manager of Quality Control 
Colonial Radio Corporation 
New York 


“Standards vs. Performance of Suppliers” 


Assistant 


Buffalo 


are concerned with 


other industries 


Field 
Place 
Time 
Theme 


Modera tor 


SPEAKER 


SUBJECT 
SPEAKER 


MAY, 1951 


Period I—Series F 


General 

Public Auditorium 

Wednesday, May 23, 2:00 to 5:00 P.M 

The Use of Gauging Equipment in a Quality 
Control System 

Mr. A. McDougall, Supervisor of Inspection 
Methods, Pratt & Whitney Aircraft, East 
Hartford, Connecticut 


Mr. Francis B. Murphy 
Chief Inspector, Hamilton Standard Divi- 
sion, United Aircraft East 
Hartford, Connecticut 

‘Gauging to Find the Facts” 

Mr. Clinton V. Johnson, Partner 
Johnson Gage Company, Bloomfield, Con- 


Co! poration 


necticut 


Quality Control 


Department of 


Assistant to the 


“Essential Design Qualifications and Cor- 
rect Application of Gauging Devices 
Necessary for Effective Quality Control of 
Screw Threads” 

SPEAKER Mr. W. Fay Aller, Director of Research 
The Sheffield Corporation, Dayton, Ohio 
“The Application of Air, Electronic and 
Automatic Gauges to Control Quality” 


SUBJECT 


SUBJECT 


An elementary presentation of the problems of gauging 


neouritered in production and inspectior 


Period Il—Series A 


Field General 
Place Public Auditorium 
Time Thursday, May 24, 9:00 to 12:00 noon 


Applic ation 
Control Des 
Moline, Illi 


Theme A Broad Program of Factory 
Moderator: Mr. Ernest L. Fay, Quality 


partment, Deere and Company 


nois 
SPEAKER Mr. John K. MacKeigan, Chief Inspector 
Dunlop Tire and Rubber Goods Company 
Ltd., Toronto, Canada 
SUBJECT “Quality Control in Tire Manufacture” 
SPEAKER Dr. Julian H. Toulouse, Chief Enginee 
Quality and Specifications Department 
Owens-Illinois Glass Company Toledo 
Ohio 


“Finding the Facts Before Setting the 


Specificat ion” 


SUBJECT 


SPEAKER Mr. Edward B. Haden, Quality Control Di 
rector, The Esterbrook Pen Company 
Camden, New Jersey 

SUBJECT “Tolerance Corrections Applied to Plastic; 


Fabrication” 


Designed for persons working in the rubber and syn- 
thetic fields, but of general interest to all who wish to 
hear about Quality Control at work 


Period Il—Series B 


Field Armed Services Procurement 
Place Public Auditorium 
Time Thursday, May 24, 9:00 to 12:00 noon 


What the Armed Services Expect of the 
Contractors’ Quality Control Department 
Moderator: Dr. Edwin G. Olds 
Mathematics, Carnegie Institute of Tech 
Pennsylvania 


Theme 
Associate Professor ol 


nology, Pittsburgh 


SPEAKER 3rig. Gen. Walter Bain 
U. S. A. F., Quality Control Division 
Wright-Patterson Air Force Base, Daytor 
Ohio 


‘The Quality Evaluation Policy of the Ai: 
Materiel Command” 

SPEAKER Lt. Col. C. E. Capito 

Department of Defense 

United States Army 

“The Army’s Program fo: 

trol” 

Captain M. R. Williams 

Field Services Division, Office of Naval 

Materiel, Navy Department 

‘The Navy’s Program for Quality Control 

Quality Control 


operators will find this 


SUBJECT 


General Staff 


SUBJECT Quality Con 


SPEAKER 


SUBJECT 
Top management 
Quality Control 


equally important 


management, and 


information 


Today's Foundation for Tomorrow's Reputation 


6] 











Period Il—Series ( SPEAKER: Dr. Joseph M. Juran, Chairman, Depart- 
ment of Administrative Engineering, New 
a Oats © OMENS GRE SORTNRntNS Anaates York University, New York, New York 
a SactsPetage wary SUBJECT: “Installing a Quality Control System” 
a roses So Saoinalaaleaaaleaaas SPEAKER: Mr. John K. Taggart, Head, Inspection 
ae say ne way y~- Departments, Eli Lilly and Company 
Moderator Mr. Charles E. Stines, Chief Inspector, The 


' ‘ ‘ Indianapolis, Indiana 
National Cash Register Company, Dayton 


SUBJECT Installing Statistical Quality Control in a 


: Ohio Pharmaceuticai Manufacturing Company” 
SPEAKER Mr. Leo J. Nartke Supe rintendent De signed ror persons ll all fields who need information 
Quality Control Section, Deleo Product mn how to organize and operate a Quality Control in- 
Dayton, Ohio tallation 
SUBJECT Typical Quality Control Applications at 
Delco Product ‘ a . 
ee ‘ : : ; Period Il—Series F 
SPEAKER Mi Car! E Hoove Q lality ¢ ontrol Ad- 
l . 0 rertec ‘ircle ‘ol ration . 
ninistrator Ae ect ( | ( porati Field Automotive Indust 
| Hager own Inc lana ? ; Place Public Auditorium 
SIRIeCT ople ston Nings, and ality "on- T Tt : : 
BJECT Pe Pp! Piston Ring d Quality Time Thursday, May 24, 9:00 to 12:00 noon 
tro ow . 
mee Theme Control of Quality in the Manufacture of 


SPEAKER: Mr. Louis K. Vollenweider, Assistant Chief erie: deel eli dicen lin 


It specto! John Deere Water 00 Tractor Moderator M; Leo R Harrington. Chief Inspector 


fe Works Waterloo lowa King See le \ Corporatior Ann Arbor, 
SUBJECT Using the Normal Curve in Presenting Michigar 


Ir tormatior to Suppliers and De Sig 
Enginee SPEAKER: Mr. Carl V. Garrett, Assistant Chief In- 
spector, Allison Division, General Motors 


Designed for those in th metal ndustries who are ‘ 
esigned ' a Pee Corporation, Indianapolis, Indiana 
interested it tor if the application of contr pro- ‘TrID _— corre = . — . 
si SUBJECT The Use of Statistical Techniques for In- 
ceaure 


vestigational Purposes” 
SPEAKER Mr. Kenneth Rosengren, Quality Manage: 
Period Il—Series D Houdaille-Hershey Corporation, Houde 
Engineering Division, Buffalo, New York 


Field Mathematical Statistics ee woes : ne 

Place Public Auditorium SUBJECT “Building Quality Control 

Time Thursday, May 24, 9:00 to 12:00 noon SPEAKER: Mr. Emil F. Gibian, Chief Industrial Engi- 
Theme Statistics in the Service of Quality Control neer, Thompson Products, Inc., Cleveland 
Moderator: Dr. Walter A. Shewhart, Member of the Ohio 


Technical Staff, Bell Telephone Labora- SUBJECT “Quality Control as a Methods Improve- 
tories, Murry Hill, New Jersey ment Function in Automotive and Aircraft 
Parts Manufacturing” 
SPEAKER Dr. Harold A. Freeman, Professor of Sta- 
tistic Massachusetts Institute of Tech- Designed for all persons interested in the use of quality 
nology, Cambridge, Massachusetts 
SUBJECT Two Sigma or Three Sigma” 
SPEAKER Dr. W. Allen Wallis, Professor of Sta- Period Ill—Series A 
tistics, The University of Chicago. Chicago 


Illinois Field General 


control technique in precision manufacturing 


SUBJECT Quick and Dirty Methods in Statistics’ Place Public Auditorium 
SPEAKER Dr. John W. Tukey. Professor of Mathe- Time Thursday, May 24, 3:00 to 5:00 P.M 
matics, Princeton University. Princeton Theme Visual Aids for Presenting the Quality Con- 
New Jersey trol Story to Management and to Operators 
SUBJECT Analy ol Vat ance but No Squari: g’ Moderator Mi A. & Richmond. General Superviso1 


Inspection Methods Research, International 
Harvester Company, Chicago, Illinois 


Designed for those with considerable background and 


all others who are willing to accept some statistics 
on faith in order to enjoy these speakers who know SPEAKER: Mr. Wendell H. Abbott, Supervisor Sta- 
the Quality Control field tistical Section, Lamp Department, Gen- 


eral Electric Company Nela Park, Cleve- 
land, Ohio 
SUBJECT “A Shop Demonstration of Quality Con- 
Field General trol Principle and Practice” 
Place Public Auditorium SPEAKERS: Mr. Robert E. Wagenhals, Director of 
Time Thursday, May 24, 9:00 to 12:00 noon ‘Quality Control, The Timken Roller Bear- 
Theme Installing a Quality Control System ing Company, Canton, Ohio 
Moderator: Dr. Mason E. Wescott, Department of Mr. Lewis D. Rice, Quality Control Engi- 
Mathematics, Northwestern University, Ev- neer, The Timken Roller Bearing Com- 
anston, Illinois pany, Canton, Ohio 


Period Il—Series E 


“Quality Control—Today’s Foundation for Tomorrow’s Reputation 
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SUBJECT: “Selling Quality Cont: ‘ Skeptical SPEAKER 
Superintendents 


Means of Demonstrations 


and Sh Personr 


For those SUBJECT 


statistical tools 


} 1. 
lucid, usable exposition of 


wishing a 
Period Iil—Series B SPEAKER 
Armed Services Prox urement 


Public Auditorium 
Thursday, May 24, 3:00 to 5:00 P.M. 


Field 
Place 


Time SUBJECT 


Mr. Ralph Ernsberger, Chief 
Statistical Inspection Department, Eli Lilly 
and Company, Indianapolis, Indiana 
Statistical Quality Control’s Role in Mak- 
ng Better Medicines at Eli Lilly and Com- 
pany” 
Mr. Robert M 
rector of Statistics, 
Syracuse, New York 
Reducing the Effect of Process 
Variabilities” 


Hofstead, Assistant to Di- 
Bristol 


Laboratories 


and Test- 


Theme Military Standard 105-A—A Standard In- Ing 
spection System Designed those interested in statistical devices and 
Moderator: Mr. John G. Rutherford, Assistant Chief In- peculiar problems of pharmaceutical manufacture as 
spector, The Glenn L. Martin Company presented by the men who do the work 


Baltimore, Maryland 


SPEAKERS: Commander B. L. Lubelsky, U. S. N., 
Assistant Director of Quality Control Di- 
vision 

Bureau of Ordnance, Department of the 
Navy 

Dr. William R. Pabst, J Assistant for Ti 
Statistics, Quality Control Division, Bu- Theme 
reau of Ordnance, Departm«e nt of the Navy 
“Military Standard 105-A—A Standard 
Inspection System” 


Field 
Place 


7te 


SUBJECT 
Moderator 
Military Standard 105-A will be the overall standard 

the Armed Services. Th 

program will present the background and 
the plan 


of acceptance of material by 


opel iLIOT 


Period UIl—Series C 


Field: 
Place: 
Time 
Theme 


Moderator 


Metal Producing and Fabricating Industri 
Public Auditorium 

Thursday, May 24, 3:00 to 5:00 P.M 
Quality Control of Foundry Practice 

Mr. Richard M. Magee, Director of Statisti- 
cal Control, the Standard Register Com- 


pany, Dayton, Ohio 
SPEAKER: Mr. Edwin F. Price, Engineer 
The Dayton Malleable Iron Company 


Ironton, Ohio 
Mr. F. S. Gibson Field 
Mr. O. K. Hunsaker —_ 
“The Application of Quality Control in the Time 
Malleable Foundry” - 

Mr. William P Goeplert, Staff Metallurgist Theme 
Aluminum Company of America, Pitt Moderator 
burgh, Pennsylvania 

“Applications of Quality Control in the 
Aluminum Industry” 


Assisted by 
SUBJECT 


SPEAKER 


SUBJECT 
SPEAKER 
yntrol 


Designed to show that the quality c 


to a set of complicated problems pays off in quality im- 
provement and cost reduction 
, — SUBJECT: 

Period I1l—Series D 
Chemical Industries SPEAKER 
Public Auditorium 
Thursday, May 24, 3:00 to 5:00 P.M 
Applications of Statistics Pharmaceu 


cal Manufacture 


Field 
Place 
Ti me 


Theme 


SUBJECT 


Moderator: Mr. Paul K. Leatherman, Manager of (ual! 
ity Control Department, Lambert Pharma- Designed for 
Cal Company St. Louis Missouri the assembly 


Quality Control 


MAY, 1951 


Thursday 


Mathematics, 


SPEAKERS 


Automotive 


Canada Li 


Today 8 Foundati iL for Tomorrou 5 Repu 


Period IUIl—Series E 


Electronics Industry 
Public Auditorium 
May 24, 3 


Round Table Discussion of Consumer-Ven- 


00 to 5:00 P.M 


dor Relations Based on the Formal Program 
of Wednesday Afternoon 

Dr. Ellis R. Ott, Chairman, Department of 
University College, Rutgers 


University, New Brunswick, New Jersey 


the Wednesday afte 


a pane! to receive 


The ikers from 


noon sé 


ion will sit as 


and guide discussion from the floo1 
The discussion panel will include Mr. J 
Alfred Davis Mr. John T. Clark, M: 


Miller Mi Paul Fritschel, Mi 
and Mr. Alfred J. Winter- 


Robert J 
Leo J 
halte 


Jacob on 


Planned to secure audience participation 


Period IIl—Series F 


Industry 


Public Auditorium 

Thursday, May 24, 3:00 to 5:00 P.M 

Quality Control of Automotive Assembly 
Mr. J. Clayton Knapp, Superintendent 
Quality Control, Ford Motor Company of 


mited, Windsor, Ontario, Canada 


Mr William H Smith Manage! 
Analysis Department, Quality Control 
Manufacturing Staff, Ford Motor Com 


pany Dearborn, Michigan 
Problems of Receiving Ins 
the Assembly Line” 
Mr. Nelson G. Meagley 
Statistical Quality Control 
and Motors, In¢ 


Manage: 
Willys-Over- 
Ohio 


ry } 
i 
oOiedgdo 


Quality Control in the Assembly of the 
Jeep” 

! ‘ ; { | 
ali tnose ntere ( qualit 1 Ol 
ilne 

fation 


63 





EDUCATIONAL SERIES 
This series of four sessions will be presented by 
Arthur Bender and George McDermott, Delco-Remy 
Motors Corporation Andersor 


Division General 


Indiana 


Fundamentals 


Wednesday, May 23: 9:00-10:30 A.M 


Session ] 


Session 2—Control Charts for Variables 
Wednesday, May 23; 2:00-5:00 P.M 
Session 3—Control Charts for Variables—-Continued 


Thursday, May 24: 9:00-12:00 Noon 


Session 4—Control Charts for Attributes 
Thursday, May 24; 3:00-5:00 P.M 


LADIES’ PROGRAM 


A special program of interest to the ladies will 
include a luncheon and style show on Wednesday in 
the Private Lounge of the Higbee Company immediately 
adjacent to the Hotel Cleveland. On Thursday there 
will be a personally conducted tour in special busses 
to the many points of interest in Cleveland. For the 
convenience of the ladies, a registration desk will be 
maintained on the Mezzanine floor of the Hotel Cleve- 
land to serve those who register for this program. The 
ladies are also cordially invited to attend the ASQC 


EXHIBITORS 


Following is a list of companies that have reserved 


exhibit space as this issue goes to press; it should bs 
regarded as a partial list of Convention Exhibitors 


Bausch & Lomb Optical Co 
Berrettoni & Associates 
3rown & Sharpe Mfg. Co 
Brush Development Co 
Cadillac Gage Co 
Cleveland Graphite 
Bronze Co 
Do-All Co 
Elliott Service Co 
Engineer Specialties Div.. 
Universal Engraving & 
Colorplate Co., Ine 
Engis Equipment Co 
Federal Products Corp. 
Ford Motor Co 
Friden Calculating 
Machine Co 
General Electric Co 
Goodyear Tire & 
Rubber Co 


Greenfield Tap & Die Corp 

Johnson Gage Co 

Jones & Lamson 
Machine Co 

King Seeley Corp 

Lamson & Sessions Co 

Magnaflux Corp 

Monroe Calculating 
Machine Co 

National Tool Co 

Ohio Rubber Co 

Phy sicists Research Co 

Pratt & Whitney Div 
Niles-Bement-Pond Co 

Sheffield Corp 

L. S. Starrett Co 

Taft Peirce Mfg. Co 

Thompson Products, Inc 

Webber Gage Co 

Willys-Overland Motors 


Graham-Mintel Instrument Co 


Many new and interesting types of exhibits will be 
presented, featuring a broad scope of instrumentation 
in the SQC field. Large background murals, quality 
control at work, and practical demonstrations of equip- 
ment are among the items that will make these exhibits 
a valuable educational aspect of the Convention 





Banquet on Wednesday evening educational aspect of the Convention 








A hearty welcome from your Cleveland host... 
HUTEL CLEVELAND 


Cleveland is famous for its ability to make guests 

feel at home. We here at Hotel Cleveland are proud 

that we shall be your convention hosts. We'll do 

everything we can to make this your most successful 

meeting. 

Hotel Cleveland is in the very heart of Cleveland 
. convenient to any place you will want to go. 


Che Union Passenger Terminal is right next door, and 
a modern garage is directly connected with the hotel. 
Within the Hotel are four restaurants, and a men’s 
Cafe. 





Again we say 
a hearty welcome to the members of 
imerican Society for Quality Control 


ry % ‘ ’ y bl ’ 
HOTEL CLEVELAND 
44 ArmA AMAA r 


Cleveland, Ohio 
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BOOK STALL cl 


hasers desiring to do so may have some of these books 
autographed by their respective authors 


A collection of books represent 


ing a comprehensive ; ; 
cross section of typical SQC literature w be main- PRANSACTIONS 
tained as a service for visitors to the Convention Bound volumes of technical proceedings will be 
Competent technical advisers will be present to discuss 


vailable at the Convention at $3 per copy. These books 
questions relating to the textbook field. Purchases may 





; will provide a permanent record for future reference 
> ‘ . . . arnar . . . ] . ‘ 4 " 
ye made o1 orde rs placed at the Book Stall, and a “Mee and study. and thus serve as a valuable addition 
» f fe; <« heen . ged hat | 
the Author feature has been arranged so tha pur- personal and company quality control libraries 


OFFICERS 


General Chairman 
Wade R. Weaver 
Republic Steel Corporati: 
Vice-Chairman 
Stephen C. Bates 
Bell Telephone Laborato: 


COMMITTEES 


Publicity and Promotion 


J. F. Occasione, Chairman 
American Steel and Wi 
Ohio 

A. E. Scharfetter 
American Greeting Publ 


Ohio 
A. E. Wilder 
General Electric Company 
Exhibits 
R. E. Wagenhals, Chairman 
Timken Roller Bearing C¢ 
Charles R. Kendel 


Lamson-Sessions Compan 


Program and Speakers 
Martin A. Brumbaugh, Cha 
Bristol Laboratories, Syra 
E. J. R. Hudec 
Case Institute of Technolo 
Max Astrachan 


USAF Institute of Technology, Dayton, Ohio 


President 


Wade R. Weaver 
Republic Steel Corporatio 


Secretary 


Simon Collier 
Johns-Manville 
York 


Corpor ati 


“Quality Control 


MAY, 1951 


CONVENTION PLANNING COMMITTEE 


F 


mance 


George W. Staiger, Chairman 


Perfection Stove Company, Cleveland, Ohio 
‘i . Robert A. Lowe, Treasurer 
yn, Cleveland, Ohio . . " 
Ernst & Ernst, Cleveland, Ohio 
Arrangements 
ten Cleveland Ohio John E. Warner, Chairman 
Republic Steel Corporation, Cleveland, Ohio 
Fred C. Leone 
Case Institute of Technology, Cleveland, Ohi: 


Nelson G. Meagley 
: Willys-Overland Corporation, Toledo, Ohio 


3 ‘0 many “he el; 1d » 
e Compa Cl - Herbert E. Bender 
Re public Stee! Corporation, Cleveland, Ohio 
ishers, Inc Cleveland Proceedings 
Edward M. Schrock, Chairman 
C] 1 Ol General Electric Company, Erie, Pennsylvania 
ievelant 1lO 
Registration 
W. H. Coughlin, Chairman 
ympany, Canton, Ohio Thompson Products, Inc., Cleveland, Ohio 
R. H. Magee 
w Cleveland. Ohio Standard Register Company, Dayton, Ohio 
Reception 
irman D. P. Williams, Chairman 
cuse. New York Thompson Products, Inc., Cleveland, Ohio 
C. R. Burdick 
gy. Cleveland, Ohio Ford Motor Company, Dearborn, Michigan 


Donald S. Leckie 
Republic Steel Corporation, Cleveland, Ohio 


ASOC OFFICERS 


Vice-Presids nt 


Martin A. Brumbaugh 


n. Cleveland, Ohio Bristol Laboratories, Svracuse, New York 
Treasu rer 
Alfred L. Davis 
or Ne W York New t0¢ hester Institute of Technology tochest 
New York 


Today 8 Foundat on for Tomorrow s Reputation 
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° Bt 
The Quality Problem on Purchased Material 


CUYLER J. HAWKES 


Camera Works, Eastman Kodak Company 


INTRODUCTION these purchased parts and assem- being a quality product. The ap- 
( W that d = ail blic It does not suffice merely to proval of the design places the qual- 
aie K on ‘ on a point to a sampling plan and say, ity engineer at the same table with 
marer Sure, we use quality control in our the development, design, and pro- 
Lara 3 -— eR Receiving Inspection”. A sampling duction engineers during the design 
p ; ‘Pp is age , ; <a wag plan is but a tool which the quality stage as well as during the prepro- 
meres nore se 7 : = 1) pw control engineer must have at his duction stage. Thereafter the next 
on Ge “ir i a finger tips; the tools are but the nec- step involves the parts to be pro- 
Mecespite a nop — " ; ‘ean : essary incidentals in this job of qual- cured. The quality problem on pur- 
id pa 7 ty control. Even more important chased items involves responsibilities 
se re J ) We ; . : r Me = but by no means the complete pic- for both purchaser and vendor. Let's 
of ' ture, is the selection and proper use consider first the purchaser’s respon- 
ve “ee 1 ol 7 ; _ of these tools of the quality en- sibilities 

exer miaanth< neer’s kit. But above all else is the ] The specification is the crux of 
fact that certain basic conditions the quality problem. Let us look 
must be met before these tools can at three basic attributes for a good 

be applied. Despite our interest in purchase specification. 
ampling, we have come to realize First, the specifications used by 
the absolute dependence of effective Purchasing, vendor, and Receiv- 
ampling and quality contro! in gen- ing Inspection should be as iden- 
eral upo! these basic conditions It tical as possible They should of 
for this reason that we shall dis- course tell Purchasing what to 
cuss the quality problem largely i order in terms of size, weight 
terms of these conditions composition, performance and ap- 


PURCHASER’S pearance. They should tell the 
RESPONSIBILITIES 


vendor what he must provide in 
the same terms, and the Receiving 




















The quality control picture actu- Inspection should know there- 
Or 4 ally begins with the design of the from what to expect of the ship- 
re i I 1¢ ‘ A P : . 
‘ , p oduct, (Figure 2) a well de signed ment when rece ived. Uniform re 
pa or " empire ed ! = ; 
mn product having a high probability of quirements for each of the three 
Dp " ‘ y 
chased fron itside endo These G@OOO BASIC DESIGN an wTROLLEO 
MANUFACTURING INSURE REASONABLE 
ar me ( aed ! igniy petweel! CORNCIOE NCE OF THESE WECHAIECAL AND 
‘ } OPTICAL CHARACTERISTICS 
i mer | ite? ery pile ik 
; nail ‘ ‘ — iST 
moto! lamp et ind part ora - ho 
emblic pure ed to our ow! per ~~ 
hicatior ict i pia th pa 1 ind ‘ 
———— ——_+ 
tir T} p , " { — 
tupe | ter rn alun 7 t 48 . }- +—-— — 
] iti ( tr 
We na le 1scu I 2 ' 
CAMERA 
renased part na assembli« CENTER Line i 
or ta stat | (J ia t { mit — 
made t eate Ca ‘ t mpa " 
i FL PLANE OF 
i thy ‘ ene . ‘ Bac FP ame 
OF CameRA 
Probab t tribute Der 
t I of I i part 
( [ tne ] t nt > — 
OFME SHON 
*Pay one . , . - . . . 
‘sec. J . Figure 2— Basic Design Features 
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aT > oO > 7 ‘ ‘ TL, . . 
parties involved go a long way The bette acquainted the vendor gages to vendors in order to 


toward better quality at a lower is with your problems, the bette achieve uniformity between ven 
price, to say nothing of the inci- work he is likely to do for you dor inspection and our own Re 
dental benefits from fewer mis- As a matter of fact. such visits ceiving Inspection 
understandings nave the added advantage of im j We believe that the success of 
Sec mndly, the specifications proving and unifying the ntor Camera Works is linked to the 
should be as realistic as possible mation of both vendor and the success of our vendors, and, sel 
By that we mean that tolerances purchaser's Receiving Inspection fishly but realistically, that we 
should not be unnecessarily tight 3 Closely related to specificatior can perhaps help ourselves by 
should, in so far as possible —s the methods of testing the helping them. If there is any wa) 
be realistic and reflect the mini- product to obtain evidence of con- we can help them produce bette: 
mum requirements dictated by formance with specifications. We quality at lower cost we believ« 
the use of the item. Unnecessary have found that explanations to Camera Works will also profit 
requirements are bound to lead vendors of the tests and inspec- thereby 
to higher prices and, in some in- Gone to which the material will To this end we have developed 
stances, rejection of material that be subjected ipon receipt are a super-simplified course in Sta 
can be used. Correspondencs particularly cOnNaUCI VE to im- tistical Quality Control which we 
about conditions subsequently proved quality, In many cases wi have given to key vendor persor 
have even supplied duplicate nel (Figure 3). This course coy 


found to be usable puts the pur- 


chasing agent in a bad light. The 
DEPARTMENTA 






logical choice of someone to con- 


vert the designer’s dream into ‘ 
realistic, rock-bottom require- mL 
' om Ae 
> ‘ - > , nr < 2) surrin~e 
ments is naturally the quality en — ane 
gineer. Working through the wee 1.0 
Purchasing Department, he might 5 eee & 


etiined 
@ ycoreee curt 
yom 


be considered to be the coordi- 





nator between design and process 
engineers on the one hand, and 
the vendor on the othe: 
Finally there is the problem of 
being as specific as possible about 
each requirement. This is par- 
ticularly difficult on such matters 
as appearance (finish, color, etc.) 
One method that we use is that 
of duplicate specimens retained 
by both vendor and our Receiv- 
ing Inspection. Samples from pro 
duction are used as examples of 
minimum limits, leading to uni- 
form quality of product. Grant- 
ed, it is difficult to tie down all Figure 3—Equipment Used for Presenting SQC to Vendors 


; 


requirements in this manne! 


remains a reliable poy + F | T ae L O CAT } N G R | B TO R E C ES S 


ture comparisons 


avoid many misunderstandings 
a Rif 
2 Specifications of the foregoing "Le 
type constitute the first respon- 
sibility of the purchaser and may RECESS 
be transmitted directly to the 


vendor with or as a part of the 
purchase order. In addition to the 
written instructions and agree 

ments, there may remain some 
whick cannot easily be conveyed 
in writing. Specifications, such 
as method of inspection or gaging 
may be transmitted best by the 
medium of a visit to the plant of 


the supplier (or by the supplie: 





visiting your own plant). Agair : ry 
k S: 4 “~ 439 440 A4| 14 

working tnrougn tne urcnasing¢g 

Department, quality enginee1 INTERFERENCE 

are easily capable of conveying 6 IN 1000 ASSEMBLIES .Q004 IN. MAXIMUM 


quality interpretations to the 


vendor through visits to his plant Figure 4—Reporting Quality Information to a Vendor Pictorially 
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) ho tl ht he could make ; 7 
plastic part ther close to Figure 9 
erance D ai alone (Figure tion Table they made it possible 
6) When four cavitie ol tne for companies to reap substanti. 
multiple mold wer benefits from this new manage- 
hecked, the bution of eac! ment tool. Their plans were by no 
is found to be four to five time means the first applications of the 
that ce ired The d tribut OF Ol laws ol probability to the iInspec- 
the combinatior cavilies wa tion operation, although they did 
' times tne lowable maxi introduce the AOQL and Lot Tol- 
im. K ledge of this avoid erance concepts and were early 
olvement t the endot . : advocates of economical inspec- 
ontract I performance he cou tion. As a matter of fact we start- 
not atta ed using Dodge and Romig Sam- 
{) We al { ) iifill ou ( pling Plans in 1939, several years 
ponsibilit x quality by mai: before the Shewhart “method” 
anil ithe ny ple lk record lor process control was popular- 
nm the pertol ance of each ( zed by the A. S. A. Z1.1, Z1.2, and 
dor, either on the basis of pi Z1.3 publications and before the 
centage of lots rejected or p vorks of Messrs. Simon, Grant 
entage ft product detective Kennedy, Peach, et appeared 
licated by Recs ng Ir pectior on the scene 
plir resu Their p Perhaps our largest single ap- 
purpos 
ippra il and « pa I iqu CAVITY NO. 
ity from different vendo H 


‘ ! tr} ‘ racic i ere 
, | ‘ 


i Anothe t 1) ibilit tne 
part of thre purchaser lies ! tine 
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derstood sampling plar n which 
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' 
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' 
aence ve i neal tnat eacn 
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every sampling plan. In conne 
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Reporting Quality Information to a Vendor Pictorially 


plication of these plans Was On a 
smal! part which we previously 
had to be 100° inspected 


In a nine month interval using a 


thought 
double sampling plan we passed 
good tots screened rejected lots 
and cut ou! inspection on 12,000, - 
000 units to 3,000,000 inspected 
thereby cutting outgrowing per- 

f that 
began using Se- 


cent defective to one-hul 
coming in. We 
quential Sampling on our wat 
production soon after it was de- 
veloped by the Columbia Group 
As soon as this method was re- 
moved from the restricted list we 
adapted it to general use and 
finally 
Navy multiple sampling plans as 
outlined in Appendix X. These 
plans, first used at Camera Works 


PART # 66512 


settled on the so-called 


LENGTH 


Figure 6—Reporting Quality Information to a Vendor Pictorially 
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are now standard for all branches 


of the Company. While we do 


use single sampling Navy plans 
whereve! 
multiple 


required, we use the 
(modified 
for about 90° of our applications 


VENDOR’S RESPONSIBILITIES 
Up to this point we have beer 
speaking about our responsibilities 


sequential ) 


as customers in connection with the 
quality problem. On general trad 
items we have come to expect meas- 
ures of protection and fair dealing 
to be standard practice or policy 
very much as the public associates 
good quality with nationally adver- 
tised brands. But for the many pur- 
effect 


special contract jobs, there are some 


chased items which are in 
areas of responsibility which may 
properly apply to the vendor 

Recall what has by now become 
the slogan of the quality control pro- 
fession: “You cannot inspect qual- 
ity into a product—it must be built 
in”. Is there any reason to believ: 
that this principle should not apply 
to purchased material just as much 
as it does to the production in our 
own plants? If we believe it should 
then it must follow that the vendoi 
must exercise responsibility for the 
product he fabricates for us 

In discussing purchaser ,esponsi- 
bilities we have purposely omitted 
mention of one situation. There are 
instances of tools being provided by 
Does this 


remove all responsibility on the part 


the purchasing company 


of the vendor for the output of these 
tools? It seems logical that in such 
a case it is first up to the purchase 
to provide adequate capable tools 
Thereafter, their condition and out- 
put should be the responsibility of 
the vendor using them. It is not a 
question of cost we all know that 
whatever costs occur have a way of 
appearing as part of the selling price 
Rather, it is a con- 
viction that poor quality wherever it 


to the consume! 
originates hurts the product, and 
hurts all those connected with pro- 
duction of that product. We know 
that quality control tools can im- 
prove quality and prevent scrap and 
waste, and these are ways of mak- 
ing a better product cheaper and 
more desirable to the consumer, and 
hence a more profitable business. In 
fact, the day may come when a ven- 
dor (just as any other manufacturer) 
not employing the most 
quality 
himself unable to attain the volume 


Ip- O-Udltt 


control methods may fi! 


of business and profits he desires 
We have two spring suppliers that 
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F gure 7 


ment a certification of quality 


ure 7), requiring only an honesty 


heck by the purchase I Pe rhaps 


( 


in time our Receiving Inspection De- 
partments may need to do only that 
THE AQL CONCEPT 
The mutual responsibilities of ven- 
dor and purchase! involve what 
probably one of the most important 
concepts in quality control Let 


lead into it with this question 
What percentage ot the 


our purcnasing agent buys i ex 


mate rial 
pectea to be usable Chances are 
if you should ask him, he would say 
100%”. That was certainly the point 


tart of 


of view of Ordnance at the I 


a snipme nt you re- 


celve is detective that is, not usable 
as well as not to specifications youl 
purcha ing agent probably vill be 
villing to return such defective ma- 
terial to the vendor. But, unless the 
lefective onstitute the major por- 
tion of the lot, some group such a 


Re celving Inspec tion. or Salvage Dx - 


' 7 
nartment will Nave to sort the good 
rom the bad. Particularly during 
tnese last [oul years o! a elle! 
narket, such action is quite inder- 
standable The pure hasing agents 
pliess tne vuught the battle of allo- 
ator during the wal nd the bat- 
tie I 12.2 ilte tne va and 

ive peel! extre ( eluctant to 
eject } Pi¢ T that sh ne 
sable 


It appears tnat the seller market 


shifting (how rapidly being de- 


pendent upon the material in ques- 


Lot Quality Certification Report Sent with Shipment by a Vendor 


tion) to a buyer’s market. The price 


quality combination is replacing 
shipment dates as the factor of major 
On this basi 
trol has something to sell of inte: 


est to hoth vendo! and purchase! 


concern quality con 


and the purchasing agent has a more 
What is thi 


that q iality control has for sale? 


attentive eal pac kage 


Fundamentally, it is a simple con 
cept called the “Acceptable Quality 
Level,” or “AQL”. Readet 
with the characteristic 
curve ola sampling plan will recall 
that the AQL is the abscissa of a 
point on the OC 
given ordinate (usually nearly 1.0) 


familiar 


opel ating 


curve having a 


in other words the fraction defe 
tive corresponding to a given high 
probability ol acceptance In more 
general terms, lots coming in at the 
AQL percent defective will be ac 
cepted a high percentage of the time 
Certain types of sampling plans are 
prepared on this basis U ing these 
plans, lots better (les defective) 
than the AQL will almost always be 
accepted; lot worse (more defe 
tive) will more often be rejected 
As already intimated, this concept 
seldom adopted overnight. Our 
own Purchasing Agents tended to 
be open minded about the proposi 
tion and were willing to do anything 
they believed reasonable for both 
vendor and Camera Works: but the 
vere reluctant (at a time when ma 
terial wa in nort upply), to he 
the first in our field and locality 1 
a new idea which might rende: 
inavailable a single usable item. It 
was not enough that Carter Carbu 


retor Corporation of St. Louis. or 








Alder { ( cago rG.Ff n Tren- 
tor rs il ill Bo i ing n 

the vere using this method. TI 
wanted evidence that other lo 
pure nase! ol ry wn? tery We f 

ing this method. Had sales rep! 


entative n Rochester been ask 


‘ ; ’ ‘ r 
DY any owner company 0 irT nmi 


terial on thi Da 


A tne Cie! market continue 


niflt, the method iooked upon wi 


re and more lavol There can 


ttie doubt that the AQL method 


lei ik prea 


pure ip hi 
Hecorne petite inde! tood Confi 
lence and inae landing | t 
method will be promoted by public- 
iZiIng its use aS MUCN as po ible In- 


dustrial Quality Control for July 
1949 publi hed the excellent paper 
Mr. J. W. McNairy of G. E. con- 


ng reitere ct t! et 
I ( i ! pplicatior ‘ 
ned in the li i ( ere 
Board Repo n qualit nt 
) 
Re ere y { ” rie p) cce 
‘ ‘ » ‘ i adopt ! 
‘ etnod bp re ympar 
lr} AQL ept ( wr ( tr 
‘ ‘ or feet p rect 1 rr i 
pe ’ ? ‘ ) mpalr The 
re ‘ ‘ ! ‘ in lact t! 
re ‘ cal t t pe ea 
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ter than required, thereby allowing 
for errors of individuals, machines, 


about it and act accordingly. The 
realistic approach seems to be to set 
ip the AQL desired as part of the 


nurchase agreement, and therefore it 


and sampling. 


SUMMARY 
Now, in summary we can put all 
these factors together. Given proper, 
realistic specifications, clearly stated 


seems to belong on, or be a part of 
the purchase contract between ven- 
dor and purchaser. Although at 
Camera Works we have as yet no 


purchase contracts containing the and understood, together with the 
AQL, our missionary work to date AQL agreed to by both buyer and 
has paved the way for inclusion of seller, and under the principle that 
the AQL: more work along this line the vendor is responsible for the 
will be done in the future. The pres- quality of the article he produces 


ent status includes verbal agree- and hence should exercise such con- 


ments or understandings with some trols as are necessary, the solution 


vendors and references to the meth- of the quality problem seems to be 

as follows. The Purchasing Depart- 
to its eventual use as ment need only to arrange ship- 
ments to allow for the possibility of 
an occasional rejected lot. The ven- 
dor need use only such controls as 
he desires to assure himself that his 


od on the back of our purchase ord- 
ers, leading 
the basis for acceptance or rejection 
of material. Therefore, to the pur- 
chasing agent the AQL is a consider- 
ation, (already unofficially incor- 
porated in the price) which rounds shipments will be accepted. And the 
yut the procurement picture. In ef- function of the Receiving Inspection 
fect, the AQL, whether it be 4% or 
the vendor a quality level 


clearly is to sample incoming ship- 
ments to the AQL using a standard 
to shoot at, since to the vendor, the sampling plan and to accept or re- 
AQL constitutes the desired level of ject each lot on this basis. We be- 
quality which must not be exceeded lieve items procured at Camera 
f sl Works in this manner will help as- 
sure high quality in Kodak products 
and the greatest customer satisfac- 


) viVeS 


nhipments are to have a good 
cnance ol being accepted There- 
fore t behooves the vendor to aim 


ita ie’ e] yt quality somewhat bet- tion. 


Basie with 





BALL BROTHERS 


@ Since the days of hand-blown glass con- 
tainers, Ball Brothers Company has made 
uniform quality its goal. New machines, 
new techniques, new employee incentives 
have been developed over the years. We 
have always aimed to keep ahead of indus- 
try standards. not merely in step with them. 
We welcome every opportunity to work with 


our customers on Quality Control problems. 
* 


BALL BROTHERS COMPANY 


Muncie, Indiana 


INDUSTRIAL QUALITY CONTROL 











Installing 
System™ 


AMREN 


am €. 


Director 


Te task of installing a ) l. Dow 


Statistical Quality Cont P 


CONSIDERATIONS 


Lne Qual ty Mar 


ment tho io} , h \ I 
t t t ‘ 
eme t p? 
tne nes \ 
sh nye 
late tne ( 
ttempt t l 1 ] St) 
iccess! PY 
nsiderat 
. _ iii 


nit pe 

prog ; 
». What 

spe 
What b 

nspe 


nave 1ageqd 
lent 

‘ Hi 

rye ( 

( é 

; 

a 

Pape 
Ne Q ( ( 
M » ‘ 


MAY, 195] 





SCC" 


of Quality Control, U. S. Time Corporation 


a Complete Quality Control 
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j ang ; emne it are it of control Gue to oper- 
ee t t. Su t nefficiency, make sure the op- 
) : 
, ere ‘ ’ ‘ ynat ne < supposed 
, ‘ : ind t me nas the means »] 
‘ 
) pe i 


be undertaker EFFECT OF SQC ON VARIOUS 


rhe probl peopl INDUSTRIAL FUNCTIONS 
, o- ; Vie thod 
, ‘ | . ‘ 
Pp The i contribution tnat S5Q¢ 
rT) rT) ‘ . : 
ke « to the methods department Is 
‘ i rT] Ke . 1 
H 4 ; t nowll process capabil ties This 
Aenea ' . great aid to the Methods Engi 
j nee t now p sible to estab- 
itely the hitness ol any 
‘ rie : 
‘ wre S ts intended 
pectior rm nrne 
| } ‘ ‘ 1 oD 
‘ La ‘ p lage na ( De qr Engimeering 
dl i e tolerance : Design Engineering embodies the 
ited re nece . to netion of setting t he rances and 
en desij engine bout establishiz specifications. Often i 
echnique o ‘ It he past these have not been real- 
pie qu nae : tic, ca indue hardship on both 
Line ‘ ’ oO that the ethods and productior With SQC 
. lake advant : Une ‘ ‘ the de gn engineer now has avail- 
Pie qu t . Ki ' able to h rY a vealth ot intormation 
‘ ynat cal mM expected o! men 
acnine and material. He is thus 


SELLING SQC TO n a better position to establish real- 
PRODUCTION EMPLOYEES tic specifications for the best effi- 


ency and qual ty balance 


The foregoing has dealt with some 
if the earlier a pect t it must be Production 
col dere in al SQC progran This functior proba ly bears the 
However, th only the evginning brunt of the attack by SQC How- 
ind the nost ficult hurdle Vill evel t also realizes more benefits 
the productior employer then than any other function, providing 
elve A great deal of effort should production supervisors take advan- 
) be expended in sellir quality tage of the information being made 
yvorKmansnip to these pe opl I} available Weaknesses | almost any 
al best be aom b at Qualit nature are pointed out and correc- 
Control Engines who are mn Cor tive action results in substantial sav 
tant touch with productior Phe ngs in improved efficiency, scrap 


hye occasion whe re an SOC rew rk il d pette! quality 
ipplicatior will how ome tartiing 


esult The 


vitl th mprovement 


"al 
, . Sates 
employ ee concerned 


The sales organizatior is always 


, 
| ‘ 
for high 


hould be 
keep 
without ; 


quality to 


a instance ol thi nature will ao SQ 1 


lot - ly ¢] v enleem: 
nore to promote the program thar doubt the best ally that any alesman 


ven more than their share of credit OOKINGE 


customers happy 


anvthing els« Pe incere vith the ever had since he is assured that the 
employes . ell the program to the Quality angle is being controlled 
inion, make evervons concerned cientifically and with much greater 
feel the importance of quality worl dependability He is proud of this 
mal ship fo) ' wn security Re- tact and uses it to good advantage on 
mind them often that quality make his customers. Furthermore, an in- 


creasing numbe1 


ales, sales make jobs. Do not hid g of purchasing 


their 


agents are asking 


vendors tu 


rap figure put now tner now 
untosie ta Seatew feat far th eines product or material is statistically 
roll fay ving 
Most employe like to ao good comrelted - asia ou — 
upervisory level howing an in- One of the functions of the pur- 
terest in what $ gou ! Quality chasing de partment that of sup- 
Control charts afford a real Oppo! | lying the industry with raw ma- 
inity for the ipervisor to keep terial parts and various other items 
posted on what going on with a at the most advantageous prices. It 


nount of effort. In cases sometimes difficult for the pur- 





whether or 
SOC 


affords accurate comparison ol 


chasing agent to know 


not he is getting a bargain 


vendors as well as more accuraté 


information about the material be- 


ing purchased 
Inspection 


The function of an inspection de- 


partment is to assure management 
that the product 
lorms to spe ifications and accep- 


table 


This has always been the function of 


being made con- 


standards of workmanship 
the inspection department, but not 
until the advent of SQC has it been 
possible to adhere to it. Inspection 
might better have been described as 
the department that did all the sort- 
ng, thus covering up the sins of the 
Under 
inspection does 

This must be 
charged to the 


production departments 
modern techniques, 
no sorting whatsoeve! 
done. or at least be 


department making it necessary 
function of 


inspection than rework is, since both 


Sorting is no more a 


are making the material fit for use 
Why then shouldn't it 
the same manner? 


be paid for in 


This also holds true for purchased 


material. If purchased material is 
unsatisfactory there are three alter- 
natives 

l. Reject the material 


2. Sort and reject the defectives 


3. Accept the material with produc- 
tion taking a variance 
The first of these is the ideal, but 
unfortunately due to urgent situa- 
tions, it cannot always be done. If it 
is necessary to resort to 2 or 3. the 
incurred 


sorting costs or variance 


should be charged to purchasing 
Purchasing may or may not be suc- 
cessful in recovering part or all of 
the costs from the vendor, and in the 
event that they are not recoverable, 
they should be charged to the orig- 
inal purchase cost. In this way the 
true cost will be apparent and it may 
be more economical to buy a bette 


grade of material 


THE PROGRAM AT U. S. TIME 
CORPORATION 


The SQC program at U. S. Time 
has followed the thinking outlined 
in the foregoing quite closely. As 
Director of Quality Control, I report 
directly to the president of the com- 
pany and am responsible for all SQC 
and Inspection activities in all four 
of our plants. We have been given 
complete backing, from top manage- 
ment, in our efforts, with the result 
that our been 


progress has quite 
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rapid. We have gained considerably 
in production efficiency, better qual 
ity, reduced scrap and rework, etc 
but it is still a little early to deter- 
effect will be on ou 
service costs. We 
that a large portion of the 


mine what the 
custome! believe 
however, 
present cost ol the entire quality 
function will eventually be paid fo: 


through the reduction of these costs 


This 


company manulactures a 


variety of inexpensive watchs 

alarm clocks and various other tim- 
ing devices. Because of the produc 7 
tion volume and specification re- 


quirements on watches, we have di- 


rected most of our attention to this 
item 

As our 
way it soon became obvious that the 
educational background of 
our Inspectors was such that statisti- 


raining program got unde! 


' f 
most ol 


could neve! have 
This wa 


but some sort of 


cal techniques 
been absorbed Ss a major ob- 


stacle, action was 


necessary, and consequently the 
problem was discussed with our Di- 
rector of Industrial Relations. It was 


finally decided to discuss the matt 
with our union and make a proposal 


that we would give an aptitude test 
to all employees who had inspection 
» test was to be in two 
straight arithmetical 


othe: for intuitive 


experience The 
parts; one for 
ability and the 
ability. The union agreed to th« 
posal and notices were then sent to 
all who had 
including those who had been laid off 
cutbacks Ap- 


rned 


pro- 


inspection experience 


due to production 
proximately 250 candidates tu 
out, and out of this 
fied. These 
work and those 
enough 
to various jobs in the production and 
departments. We have 
to hire add 
have 


group 55 quali- 


were immediately put to 


who failed, but had 
transferred 


seniority, were 


repair since 
found it necessary tional 
inspectors, but insisted that 


these men pass this same test and 


have had inspection experience. As 


a result of these steps, we now have 


a high grade. 
inspection department 


progressively minded 
and this has 
contributed materially to our prog- 
ress. 

An additional investment was re- 
quired for 
since some of these items were found 
wholly inadequate. We now 
of the 
even the 
sidering the tolerances we must cope 
with. Our ' 
ing improved to fit 
ments. 


measuring equipment 
have 
some finest in the world and 


best is none too good con 


gaging is continually be 
SQC require- 


Early in ou: 


program we wer 
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REPRESENTATIVES: 


They Say That... 


THERMOLATOR* CONTROL 
of Mold Temperatures Effects 
Controlled Quality in 

Injection Molded Plastics! 


stepped up materially 
while maintaining 


Production Rate—can be through 


shortened casting cycle 


ighest quality in product 


e defects, prominent weld lines, crazing, 


disappear when mold tempera 


Blemishes—surfac 
bubbles etc 


tures are effectively controlled 


from improper mold tem 


brittle 
temperature in the 


Internal Strains—which result 
peratures cause breakage, 
Controlled even 
‘tempers e plastic casting 


character 
mold 


be provided where mold 


Dimensional Stability—can only 
limits 


temperature controlled within close 


THERMOLATOR can control mold tempera 
tures within limits of 2° F., and under ideal 
conditions within ‘eh 


supplier of Plastics Castings is 
one or more of the above aspects 


experiencing 


, suggest 
gladly will 


IF your 
difficulty in 


that he inve tigate THERMOLATOR We 

hare our knowledge and experience with him in help 

ing to solve his problem 
THERMOLATOR the finest M Temperature 

ner Linit with me ete {ua contr foe idding 

eat t ning ne trom either ?t i tf the n | 
, ther equipment e wh h w ppr } 
tre per ry t THERMOLA TOF t Ww used 
meyer t the rgest p ¢ ry ler r America 


INDUSTRIAL MANUFACTURING CORP. 


GEORGIA STREET © INDIANAPOLIS 4, 


F. W. Jennison, Suite 603, 570 7th Ave., New York 
6, M. ¥. 

Pacific Scientific Co., 
Angeles 23, Calif. 

In Canada: Richardson Agencies Limited, 454 King 
St. West, Toronto |. 


1430 Grande Vista Ave., Los 








ng to ,a ficult and oupble eld Vere obtained We 
ocess to which we might d ite] began a seri of machine 
eff ‘ nd gal ‘ pre ibility tests using xX and R chart 
produ t yy The ) auct I I the aime! Or Cau ny the a ff 
napp T Dp nt it t It Va I nD pu that 
nine 18) equ I 64 ne be ! ised could not 
ol e t ‘ Y, ] plu 100 vith reser! t ‘ mee 
‘ { 6 rt the part tnen nad I t encounte! 
16 ho cr 1 ( } neerir ird to tol ince 
nme thie ent p idiz 100 W explained t thie tha Lh 





INDIANA 































































INDUSTRIAL QUALITY CONTROL 








}? 
ent in qualit pro 
' , 
eaves the pla ‘A 
(Jua \ Ana I me 
itches cont I 
f ; } hye ‘ 
) mate ) 
Tr 
ye ( ( uy 
pest tnat Nas eve 
I manulat ine 
yn-jewelled wat Th 
evel Ssnouida reduc ] 
ce ind t dai ( 
| | y 
i¢ idl I I DD 
l ) r 
’ Dur 
SUMMARY 
When in ! Qu 
Progran tne I 1 a r 
ry] + 
0 piete it lr 
tet ’ 
| si | a { ( 
spect TI cost 
1cé ant IT 
e! The i wu I ol 
program t ) 
, 
aepa el ( ! 
} 1 
illected is the ne qu 
| 
elling the prog ( 
io some edauca 
( idua S nee eC nay 
inderstanding of e b 
| 
enta I ) eC I 
f I) 
p ( LO! ae} 
pabdle S ne é té iqu 
ne aritnme abdl 
rain qualihed men as Qua 
‘, oi , 
»] Engineers I oOoceed W! 
ram Cautiously Lac} ng 
' 
sublesom«e tual 
a ntac 
i a <ipit ) i 
further the cause b dD 
1 
ed to p od 
Tt pee to it that yrrec 
rortnco ! A ere ( 
ndicate the f 
Make « t { I t ) 
nd design er eeru 
I these new eC jue 
persons more I I 
ppreciat ne ( 
nade iva ) 
icnine ( p ‘ 
Keep u 
eT 
} prog D¢ 
evgara Lo I 
st custo ‘ ep 
‘ 
i¢ Iring I 
é r} Y 
dik 
| 
Cella 
— 
W he I t 
\ im 
a Sandle ‘ 
nanage M ( 
ents Vna 
ed 


MAY, 1951 


ce ‘ 
7. 
vy 
( 
} 
( ) 
qu 
‘ 
l 
, 
es 
+} 
( 
‘ 
tv Cont 
; 
{ 
{ pre ern? 
) ewor} 
repa 
1 
{t; 
ett 
) { , 
r ent | 
4 . 
ne 
ement. Ih 
; 
( 
+} . 
iit 
| ; 
iCad 
; 
| ; 
iunda 
( I t tne 
en? 
‘ a! 
c ‘ 
Hele ¢ an 
ility Co 
4] 
n the pro- 
the y ¢ 
‘ T 
Ke 
‘ 
( 
ne Cl! 
ic’ 
} 
il 
etnor 
ne pow 
4] 
nest 
t t A 
( 
— Te 
I 
t 
a i 
é ( 
r 
( ( 








Index of Quality Control Advertisers 


MAY, 1951 


Aluminum Company of America 


stall Brothers Company 

Bausch & Lomb Optical Company 

Bell Telephone Laboratories incorporated 

Bender Calculator Company 

Bendix Scintilla Magneto Division of Bendix Aviation Corporation 
R. G. Bock Engineers 

Brush Development C« 

Bryant Chucking Grinder Company 

Burgess Battery Company 


The Carborundum Company 

J. I. Case Company 

Hotel Cleveland 

Continental Motors Corporation 
Cummins Engine Company, Inc 


Deere & Company 

The DeLaval Separator Co 
Deico-Remy Division, GM(¢ 
Edward Don & Company 

Allen B,. Dumont Laboratories, In« 


Elliott Service Company 
The Esterbrook Pen Company 


Federal Products Corporation 
Ford Motor Company 
The Fuller Brush Company 


General Electric Company 
Guide Lamp Division, GM¢ 


Hunter Spring Company 


Industrial Manufacturing Corporation 
Inland Manufacturing Co 
International Business Machines Corp. 
International Harvester Company 


Johns-Manville Corporation 
Johnson & Johnson 
Jones & Lamson Machine Company 


Kelsey-Hayes Wheel Company 
King-Seeley Corporation 


Lukens Steel Company 


The Glenn L, Martin Company 

McWane Cast Iron Pipe Company 
Minneapolis- Moline 

Minnesota Mining & Manufacturing Company 


New Departure Division, GM¢ 
New Holland Machine Company 
Norton Company 


Oldsmobile Division, GM(¢ 


Perfect Circle Corporation 
Pratt & Whitney Division, Niles-Bement-Pond Company 


Republic Steel Corporation 


Schenley Distributors, Inc 
Scott & Williams, Inc 
The Sheffield Corporation 
SKF Industries, In« 
Solar Aircraft Company 
Sylvania Electric 


Taft-Peirce Manufacturing Company 
Tennessee Eastman Company 
Timken-Detroit Axle Company 

The Timken Roller Bearing Company 


United Air Lines 


Walco Bead Company 
Western Electric 


John Wiley & Sons, Inc 


Willyvs-Overland Motors 
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There's a kind of magic about some men, a sort 


of wondrous wizardry that empowers them to 
search out Beauty in its most secret hiding place 
ind bring it within the reach of folks like you 


ind me 


It's the kind of magic that enables the com- 
poser to hear a melody in the silence of the night, 
and to turn it into sound that permits the 
artist to lure a landscape from the spectrum, and 
fasten it to canvas... that enables the artisan to 
see an image in a block of oak, and to free it 


irom 1ts prison 


And you and I are quick to recognize the 
gifted ones, to offer ready pedestal to the Beauty 


they create 


JOHN DEERE . 


MOLINE * 







THE ARTIST 
AND 





The bust of Beethoven, 
shown here, was carved by 
Theodore J. Erdman, pat- 
tern-maker and designer, 
John Deere Van Brunt Com- 
pany, Horicon, Wisconsin 








But, then, we must remind ourselves that much 
the same skills belong to some who create func- 
tionary things. We remember that the designer 
must have the artist’s eye, that the pattern-maker 
must have the sculptor’s touch . . . that a//, in art 
and industry, who aspire to excellence must have 
two things in common—/pride in their work and 


an “infinite Capac ity for taking pains.’ 


Vision, initiative, and craftsmanship—firmly 
implanted in the principles of its founder and 
strengthened today by a practical Quality Con- 
trol program—are the foundation stones on 


which the John Deere organization stands 


ILLINOIS 


Guaity faam 
omen 
tov Le 





THE ARTISAN 








Some Statistical Principles of Tolerances 


GARDNER M. HAILES 


Quality Control Engineer, Taylor Instrument Companies 


|‘ IS often dificult to arouse the putting ition to the rie If it is assumed that the parts t 


interest oI Gesign engineers in the I \ ting erances will be met and that the 
statistical aspects f tolerance. fi The Probl. Most o i alclieaiaaaiiel listribution of the dimensions are 
several reasons, two cf which are tolerances fe part nd relates easonably normal ther if 
(1) There exXIsSts mn many plants ; embDIyV tolerances ! ve heer yvorKed OW! that the pread Mean J 
treme ndous ba k-log ol bl le mut on the prer se that an assemD be equlvale nt to the tolerance 
prints, toleranced in the tra- tolerance should be equal to the sun In other words Tolerance 60, Mul 
ditional mannel I the tolerances ol the part Vn | t plying both sides ol equation (1) 
. ‘ 1] | ( 
(2) There exists in the minds « ne ip rh assembDI\ We I by © 
many engineers certain |! Know that thi assemb tolerance (2) 6 \ (60, ) (60.,) 
midabl reservations in re should be equal to the square ot ) 
yard te th ec1in tiny tne sun It the squares t the con o om 
gara ( ine a ump I | (3) rOL » 
, , ’ ? y yr? 7 y ’ y 
underlying the statistical ap ponent pa o1erances, assumin} 1 1 
. . A ' \/ (TOL, ) (TOL. ) 
proacn to the probien t tol- ne pal Conn On naepenael 
erances ntrolled processes and that ; We wish to adjust the tolerances in 
TI 11 embDiy 1 andadom (See Re! 1) tne exa nple in accordance with 
11S pel Was Originally pre- ‘ 
; pal v If w | _ . « | + 4] equation (3) lr order to do Oo 
pared for a series of two inter-office © snounm 0 agju ; 4] om 
’ D present parts tolerai (leavi: another equation is required, Thi 
memorandums tor use Dy oul e- - : — teases ’ 
1 ' ( ? ‘ / 
sign Engineering Department The the assembly tolerance vhere the an pe »btained by requiring tha 
T? < ' " < 7 
= tag “og Wig Ra re) in order to take advantage of he squares of the adjusted tole 
first was intended to facilitate con- 
‘ ' = , the probabilit pect f mbin ATIC are to be proportional to thi 
_ « H . . | ty . inh I Da \ aspect CO 
version to ) < ogre Valid i rar ae ' ‘¢ qua} of the unadiusted tolerance 
erances, and the second to invest cael v ' 
' this be dons 


gate the practical significance of one 
of the mental reserva ns rete ed 
to above 


Since “good tolerances are so im | ' Tolerance 
“tz f , li . = | . ; ' 
portant to all or us in Quality Cor ' | ' Equatior (3) and (4) Cal he 
trol and Inspection work, it would | | . 
ived imultaneously and educed 
24 : 400 + € P + 4 I 
appear to be highly desirable for L¢— - me = 06 ps oo Cie: iii 
use to explore and further develop , , 
the art of setting tolerances I ~<———— $507.0'¢ - | r I 
») 
many plants today, the setting ol \ l R 
tolerances seems to be a laggard art Figure l ’ vhich R ratio of T.. to 7 
compounded of common-sense, ex- Ww ; se a Substituting values for our prol 
perience, tradition, psychology, and ’ , , 
O10. WI ») 
i ; ‘ ‘ . . i y 
philosophy It would seem that as 
y: s ould the 006 tolerance for part 10) 
group we have the interest and thi . ‘ T 
+1. and the 004 tolerance { art () \ 
tools to help improve the status o! a l (6/4) 
“9 
_ HNeco;nrnie - . 1 
this art working closely with th _—— 5.6 thousandth 
engineers, exploring various obj The A Ihe U6 1 De OO5¢ 
tions which the might raise ana ajusted | 0055, O ind | { ‘ 
anos —y = Phi iti rked 
developing with them a more c ach US, and tne 04 should be problem involving three part 
; . . ] ‘ } 4 ‘ ' net 
crete code ot principies tor tolerans GJUStCG YUO5 . ‘ but the re ilting equatior are , 
ing. The potential benefits to ou ire 006. If th done na umbe me to u 
companies and to ourselves of suc! the part tolerance e met, pracl 
' , ’ In orde to « nate tl } 
4 , . lite , rmou callv al yf ‘ emblie r 
2 a literally enorm : ‘ Chart A ha Hee! const ictedqd and 
It is hoped this paper wlll be a sma vitnir O10 € 
+ al . , = pe used tor rapid) ‘ ng prob 
contribution toward this goa How Answ r Obtaimed he 
‘ oO] T t Ie 
‘ ’ y? 
To: Mr. C. L. W ylutior a orked out b isir 
("hh ; A ry on ’ the act ths 
: vo . tic ] rir nlee t¢ th tneore | it tne tana qa ae 
Subject Statistical! } Incipie | . equat $ (3) , ; the —_— of Gy 
Tolerancing . / re Any i / " ; 
f } ‘ ' rie | ’ T 
. : : tatistic: lemme der ‘ ‘ 
Several weeks ago you posed ; t the cente 
specific problem in regard to th se - ' 
' a re | t tne j 1 tne Lane -" y 
manner of adjusting certain types ¢ 
a cle ' ese ie — P . 
tolerances. At your suggestion I a1 —— The ition of the problem giver 
TI ( nple hen the chart 
*Mr. Hail now Director f Qu : = 
' (1) ¢ ( ( ( Seu 
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Read the combined toleranc« 
between circles T=5 and T 
6 as 5.75 


(2) Locate the point whose co- 
ordinates are 5.75 and 7. Read 
the answer as 9.1 

(3) Locate the point w hose co- 
ordinates are 9.1 and 8. Read 
the answer as 12.1. This is the 
answer sought 
To verify, we note that 
Vv 3° - 7 8 12.1 
approximately 

An alternate solution is: 


(1) Locate the point whose co- 
3 Read 


ordinates are 3 and 5 
the combined tolerances as 


(2) Locate the point whose co- 
ordinates are 7 and 8. Read 


the combined 
10.6 


tolerance as 


(3) Locate the point whose co- 
ordinates are 5.75 and 10.6 
Read the combined tolerance 
as 12.1. This is the same an- 
swer found by the other 
method 


. . 
General Comments 


(1) The numbers referred to can 
thousandths, ten- 
thousands, etc 


represent 


(2) If the numbers used are on a 
plus or minus basis, then the 
answer will also be on a plus 
or minus basis. If the num- 
bers used are total tolerances 
then the answer will be. of 
course, automatically a total 
tolerance also 

(3) It makes no difference when 
entering the chart which fig- 
ures are chosen for abcissa 


and which for ordinates 


Caution 

The question has been raised as 
to the advisability of using these 
methods where the process is capable 
of producing parts to a considerably 
closer tolerance than specified. A 
lot of parts could then be produced 
all within the tolerance, but running 
say near the low limit. In such a cas« 
the assembled parts might be beyond 
the assembly tolerances worked out 
in the manner suggested herein, but 
within an assembly tolerance worked 
out in the conventional manner by 
simply adding arithmetically the 
individual parts tolerances 

In general I think this to be a 
valid objection under the circum- 
stances assumed. I have intended 
to do some work on this matter, but 
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have ‘not had time to do very much 
The purpose of this memorandum 
then is to consolidate our gains to 
date, and to point out that the pro- 
cedures outlined here should be 
tempered by good judgment in the 
event that you should wish to us« 
them 

If you do use them, it is suggested 
that you limit their use to situations 
where the parts tolerances are ap- 
proaching the limit of natural tol- 
erances of common machining meth- 
ods. In such a situation we will not 
encounter the conditions of the above 
objection and it may be desirable 
for you to take advantage of the 
statistical aspects of tolerances 

Incidentally, after doing a little 
work on 


preliminary the problem 
raised above, I am beginning to won- 
der if there is anything to be gained 
at all by specifying parts tolerances 
wider than the natural tolerance of 
the machines which make the parts 
I am inclined to think there is pra 

tically nothing to be gained, and 


much to be lost by doing so 


To: Mr. B. W., J 


Subject Statistical 
Tolerancing 


Principles f 


Please refer to my earlier not I 
the above subject to C. L. W. Th 
note contained a brief discussion of 


a question you had raised, which 
began as follows 
“The question has been raised as to 
the advisability of using these 
methods where the pruce 


] | 
capable ol producing parts to a 


considerably ( lose ! tole rance than 


A lot of parts 


within the 


specified could 


then be produced all 


tolerance, but running say near the 
low limit In such a case the 
assembled parts might be beyond 
the asse mbly tole rance A orked 
out in the manne! iggested 
herein, but within ar embl] 
tolerances worked out in the con 
ventional manner b npl dd- 
ing arithmetically the aqua 
parts tolerances. In gene! I think 
this to be a valid objection inde: 
the circumstances he assumes. I 
have intended to do some work ot 
this matter. but have not had time 
to do so 

Miss M.J.P. and I have done a ttle 

further work on this question Th 

following assumptlo! nave Heel 

made in iine yitl tre aut 

Assumptions 

(1) An assembly t be ‘ 





ol two pieces of the same part 

(Such as two gears on the same 

shaft.) We are interested in the 

spread of the sum of the dimen- 

sions (such as thickness) of 
these two parts 

(2) The tolerance for the 


+6 thousandths 


parts Is 


(3) The manufacturing process i 
capable of producing within +3 
thousandths. (100°) better thar 
the tolerance requires. ) 

(4) The 


sion is reasonably normal, and 


distribution of the dimen 


the lots of parts have not been 
sorted (Distribution not tru 

cated.) 
(5) We art 


of setting an assembly tolerance: 


considering the effect 
in the conventional manner (12 
12 24) as against the man 


ner outlined in my earlier note 


(V12 12 17). Ti is used 
to designate the former, and T 
the latte 


Under these conditions as many 
3.8°> of the assemblies could be re 
jects, although it seems likely that 
this maximum percentage detective 
vould be encountered very seldon 
n actual practice. If the manufac 
turing proces only capable of per 
forming 50° better than the part 
tolerance then practically all assem 
within limits Thi 


entirely inde pe nd 


blies will be 
figure of 3.8' i 
ent of the actual tolerance assumed 
or purpose of illustration It 


Valid ol any olerance provided 


that the proce capable ol pel 
orming 100°, better than the toler 


ince required 


Caution 


Attention hould he cal ed to the 
tact that one ol the a umption 


upon which these conclusions ars 


that the lot have not been 


based i 


orted by 100° in pection Prelim 
nary study indicat that if thi 
assumption invalidated, then 
very high rejection rate is possible 
The orting ol ay 3‘ aetective 
from a lot doe not seriously affect 
the validity ol tne a umptio ind 
nee a 100°, re jectior aoe not 
ffect t at th conditior 
probably 0 bittie practical ignifi 
ance in machining operatior Fur 
ne VQ) r naw ile a {) t effect 
rting no ‘ ‘ 
Case I bel il ine of the 
nethod usec ng at the lu 
| tne p pie p ed abo f 
Ca II to \ é itior of 
Case | 











Ty (PARTS TOLERANCE) 


PARTS ors 


+3 


ASSEMBLIES 





Case I (the ine ( itor ot the 
. a triput nm) ] t he ! ot 3. o 
\ empoiie p ( ere ‘ | t} , dt} 
! part practically all vith n 4 
| v , (b) The mean of the distribution of 
parts tolerance ol *6 but innit ) ' 
‘ assembly dimensions will be at 
tnousanathn ol tne high (t¢ iow ) Pe 
cle Sec k vure j 
Conclusion {c) Oo ( TT OC 
ee a 7 eee 2 (1.41) (1) = 141 
emblic ‘ be beyond J and (d) T 17 2(8.5). Therefore the 
practically none beyond T mean of the distribution of as- 
embly dimensions will be 8.5 
Calculations 6. or 2.5 emoved from the tol- 
fa) To neet thre impt ol erance 
<_< oS 





PARTS 





Y 








ASSEMBLIES | 





i\%~, 








Figure 5 


80 


(e) Hence t 2.5/1.4] 1.78, and 
the area beyond the specificatior 
0375 as given by a table of 

areas under the normal curve 
This is about 3.8% bevond the T 


specification 


Case Il 


‘ 


Assemblies produced irom a DOXx 
parts consisting of a mixture ol 
irts from two dots. Lot A running 


1 


thousandths on the low side, and 
Lot B running 3 thousands on the 

gh side. See Figure 5 
Conclusion 

About 1% of the resulting as- 
semblies will be beyond Te on the 
high side, and about 1% beyond T 
on the low side, for a total of 2% de- 
fective. Practically none will be be- 
yond T 


Calculations 


(a 


The probability of drawing two 
pieces for an assembly, consist- 
ing of one piece Irom lot A and 
one piece from lot B, is just twice 
as great as the probability of 
drawing two pieces from lot A 
and also twice as great as the 
probability ol drawing two 
pieces from lot B Any on 
drawing can produce 

AA l prob ly 
BA! 

AB\ yA prob 14, 
BB ] prob Is 


1 


(b) The resulting “distribution” will 
therefore consist of three normal 
distributions. Where the distri- 
butions overlap, the effective or- 
dinate will consist of the sum of 
the ordinates of the two curves 
at the point in question 


(c) The area under the central dis- 
tribution curve will be just twice 
the area under each of the two 
outside curves. The percentage 
beyond the tolerance on the high 

} 


ls of the 


side will therefore be 
3.8° computed for Case I, o1 


about 1% 


Case Ill 


Assemblies produced from _ the 
same lots as in Case II, but the two 
lots have been kept separate, and 
each assembly made up by drawing 
one piece at random from each lo 
See Figure 6 


( onclusion 


No parts bevor d either tole rance 
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capable of o0 Detter pertlormance 





than the specincation allows, and 
that the distribution is as high as 
poss ble but still permits practically 


al of the pat to Me within toler 


. ' 
Conclusion 


About 0.8‘, of the assemblies will 
be beyond the Ts tolerance on the 


nign side (Nor he yond T ) 








I j 
Calculations 


-~ 


ASSEMBLI 


S.. 
(d) t : 2.4) 


(e) Area under normal curve 
T. a ea beyond T. tol. i OS 
2 


— T REFERENCES 
' 








- 











Figure 6 ] E G Olds and i S Ac ton Tol 
erances—Additive or Pythagor 
ean?” Industrial Quality Control 


(a) Since each assembly is made up about 6, the percentage beyond November 1948, page 6 


Calculations (c) Since t w 


from one part from each lot, only either Tz or T: will be entirely . . : , 
: 1 , ee » R. W. Hanna and E. C. Varnum 

me distribution will result stead — ial selene > ’ . 
Interference Risk When Normal 
(b) This distribution will be exactly Case \V Distributions Ove: lap Industrial 
the Sarne as the A-B (center ) Same a Ca r | but a lrme that Quality Control September 1950 


distribution of Case II the manufactur 


proce . ] ol \ part 26 





phutomatic Screw Machine Capacity 


Inquiries are solicited tor parts from .050 to 1.5 inch diameter 


May include Ope rations subsequent t the automatics 


Our customers are assured of parts precisely to print with delivery 


exactly on Ss he dul 


Contact Danie! Langteld, Sam Grasso or Jame s Grasso 


INLAND MANUFACTURING CO. 


1108 Jackson Street 


' Phone HArney 1108 ay 
C4 Omaha 8, Nebraska i 
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Statistical Quality Control in the Foundry" 


GEORGE VER BEKE 


? 


Quality Control Engineer, Union Malleable Iron Works, Deere & Co. 


to Iowa City. I told him that 


INTRODUCTION ng me 


UL ' y I believed SQC was a good tool and 
VV «¢ ' ‘ HNropadDiv nad air ] . ‘ 
yuic © ues t of ack 
time setting up a Quality Control would d is a lot of good. Back in 
Py srari I re We ta ted ibe it imhy own mina I just could not see 
pmi« i i s , - e 
ive « veal wo b ntroducir now a college protessor could tell 
Statistical Quality Control (SQC) t how to operate a foundry with less 
: <li ‘ , ‘ " . 
» theee foreman ke r plant crap by having a fraction defective 
; ' ' i ‘ i hel 
; ng then — Ur ersit chart on each machine It is true 
, U ; ’ sat , ¥ 
that we both had the same intere 
ures A ft, the ympletio of th i ve both had the ime interest 
onatin was the returned at heart ess scrap—but I could not 
uu Oul ; ; ' ' : s 
their regular jobs of running a d for the life of me understand how we 
tities: i=. val were going to do this. Now, in our 
p) re Va i i f { people . 
lid no nend ¢ foundry we have a great many ex- 
tu I ] 0) 


perienced operators—foremen who 


alor with operating 
their department Treating qualit have been there thirty years, who 
aE in Mow malcielins have become experts on their par- 
hs Cee Bente thud te, Aaniiieie ns ticular jobs, and I did not think that 
Guality Cont Pp mm requir: was capable of going out in the 
the full attes oat foundry and explaining to them how 
talling the progran SQC was going to help them to re- 
eit Chit, tein nate 1h wane duce scrap. I knew that they would 
led to see f SQC. proveriy i resent it. Actually, I would have, 
talled, would operate in a foundry ilso 
I was at that time approached on We, as every other foundry, have 
taking a ten-day course at the Uni tried different so-called black mag- 
ersit f lowa on the subject called ( When a salesman came in and 
Quality Control bv Statistical told us he had a product to put in 
Methods.” I just could not refuse a the sand to produce better castings 
two weel vacat n with pay and a with es scrap o1 produce better 
rood expense account. After two cores, we would naturally try some 
d it Iowa City, I was completely f his product. We would give it the 
onfused. Why I ever thought th fullest attention, and the results in 
vould be i tw veek vacation, | the end would invariably be the 
lon't know. After completing the same as we had before. We did have 
urse. I was very glad to retur the satisfaction of knowing that we 
work with my notebook fu had tried to reduce our scrap. Nev- 
te which did not mean much to ertheless, we still believe that in 
ne. I took my notebook and put it order to make advancements in the 
non desk, hoping never to have foundry industry, we should not 
invthing to do with it aga About stand still. We should continue to 
he second mornir ifter returning try these so-called black magics 
» work, the general superintendent Ir the past when trying these differ- 
ked me what I thought of quality ent products, the end result and ef- 
ntrol. I could not let him know fects derived would be strictly by 
that he had wasted money b ‘ guess. Now, with SQC we are able 
to prove whether or not we have 
ee > on “a advanced and how far. By using 
Fourth N nal Convent ind Fifth Mid tatistics, we are eliminating the 
we Quallit Contr Confers ASQe 
M ‘ kee WU“ J ‘ } MUCSS work 


In July of 1948, I was called into 
the Manager’s office. He approached 
me on installing SQC in our plant 
by saying: “Now that you have the 
belief and the 
like to have you install such a pro- 
gram. It took me about a week to 
decide whether or not I would un- 
dertake this project 
to accept this position, I then went 
to the John Deere Waterloo Tractor 
Works. I wanted to see the best ap- 
plication of SQC available in our or- 
At that time, their Qual- 
been in 


I found 


that the X, R charts were being used 
to a very large extent along with p 


education, I would 


After deciding 


ganization 
ity Control 
operation over three years 


Program had 


charts. I returned with the zeal of 
an evangelist, determined to prove 
that SQC would work at the Union 
Malleable 

We started our program by edu- 
cating our inspectors and foremen 
combined. Ernie Fay, who is the 
Quality Control Adviser of Deere & 
Company, was our instructor. He 
taught us the purpose of the charts 
and the benefits which may be de- 
rived from their use, touching on 
mathematics as little as possible. We 
did not want to frighten our inspec- 
tors and foremen by introducing 
them to a lot of theory. Mr. Fay also 
stressed the fact that we were to be 
of service to the foremen, and were 
not trying to take over their jobs o1 
to run their departments. He also 
stressed the urgent need of coopera- 
tion between inspection and super- 
vision 

When this twenty-hour course had 
been completed I still did not know 
how we were going to sample hot 
castings to the extent 
could find much scrap 


CORE ROOM 


It was decided to start in the core 


where we 
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Figure 3—Re 
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ere t? ww 
‘ i’ rie wi ' 
‘ | Trye 1) , t? T 
‘ ‘ ‘ ‘ tu 
» We fo | 
( ‘ ] 
es created. Wi 
t these p | {} 
‘ ‘ t i 
’ ! i cle mit 
vere ( ipp 
| t na ‘ rpere 
‘ ¢} tt) e*¢ Té 
i i le] | 
t ] Die ‘ 
‘ if i ' 
( ( vere ! re 
‘7 ; 
‘ ) ( 
‘ ( r rere 
j ci a) i ‘ 
j . ! rye tte 
jt ty, ¢ pared 
to SQC. Whi 
ia It 4 TF ' I 
| e notify the fore 
tte ePrect t ( 
yt} lé ite ‘ 
‘ ‘ it Lf the ’ 
trv ( ip 1 tl ioOb 
em ed. we Tt 
t e to the rremal 
I 0 nuts If th 
till he ng pro 
a itnird reject notice 
the found: peri 
illow him one 
‘ to top the iob I 
naitior cau = tw 
ras sine arne condit YT 
‘ next check i fourtl 
vritte to the rene;rTra 
; If teps ire not 
ct this condition in th 
the hith reye t yt ‘ 


room tore 


We may aSkK 
an as to his opinion on SQC, an 
be “Don’t eve 


it is helping me to do 


now our core 
PART No 


would 


wel 


take it out 


better job much easier. I am now 
having less trouble with the found: 


remen and 


. “7 , 
least of all With my su- 


POURING 





are oe =e Ov inere a After con pleting the core roo! 
program, we were ready to maks 
our first move toward installing this 
tool ir i ial foundry practice; tnat 
n the molding and pouring of 
ron. We have a completely mechan- 
ed foundry using a duplexing sys- 
tem in melting iron. Our metal 
melted I a cupola and 1S brought 
M2868-6-49 ' ip to a temperature Ot approximate 
’ 2850 in an alr turnace We have 
ject Notice two molding units. referred to 
a 1 tne rie T inits ] and 2 operating two sI t 
t rie tne venera I navel Wi Mea Ul 30 moidae M iid ne ne 
‘ ul eject notice tel TY eyed tl A la bs ¢ statior ry I )=- 
t it the pliant At ine HNecilr ne oc: ted directly above Cl 
nit ft our prog ! ve ied 70 molding machins molds are 
t SU eject notice poe aa A jiaced »! ir Lhe TY evo! vnere 
( l ie ipproximatel 10 they are held fo pouring We have 
And he eve rie tne roremal x ron pourers continua pouring 
‘ t vant reiect notice - tne molds prod iced b the rT! el 
eda to tne roundi ipe ntendent Al I estigatior ot past recora 
He Ke ire to orrect a Dp that ndicated that i ve large pe ent- 
Dad at nme time notif age or ou crap Vas aue to n - 
{ i ru This investigatio1 also revealed 








ITI pie I Ou etup ! tnat No > unit (day sh It) W tne 
‘ ) b of] ve decided to insta greatest offende: tneretore ve ae- 
SOC iT ‘ rel if I He t mal ded to I re ul first «it tu 2 
( qanotl pect mn pre’ yu We I catior mn this a VIsIo!r 
n tor inspection who ha¢ There are many different jobs rut 
rhe ‘ ee! the I if r tne re I tnis init eac! qaay i1SO mal 
Hi eemed . anxiou to as il as to tne number I cast- 
earl ibout quality control. We ings produced from the mold. There- 
t ned hin ! the nes ol in- for u mpling plan could be 
ecllo na Vnat Va i ibl oniy mn expe nent We ade ded te 
product lr ibout a month ve ll heck about five molds each hou 
talled fraction defective cha ! Thu tne cast s actually necked 
nate 25 coreblowing machine ngs in each mold 
Usir i ample Zt of 20 agall Fraction aetective cnarts vere 
KIT I sual detect ve touns used tor eacn ndividual job and oul! 
that the qualit f cores was vel onsisted of looking 
pon The coremake began taking strains The Irac- 
‘¥ ip core produced } hette each sample was 
QUadll cor and Degan to respect chart and on the 
the Inspection Department. When we t onlv recorded the 
began our program, we had 6 of but the actual rea- 
ip 1 by the core- OI 
make el reauced | 1 tne attit ide that 
1! will go we merely telling a foreman that he had 
Thers vere several d Sagreement 10 defective Vas not enough but 
vnen we started our reject notice that we must tell him why the parts 
is to whether the cores prod icea vere defective so ne would know at 
vere of good quality but after learn- once what corrective action sh uld 
ng to live with each other and being be take 
ible to decide corre: nat Was a We are now experimenting aiong 
ible re i ipies ease different lines to enable us to inspect 
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APPLICATIONS IN A BATCH i ] ae! t< Afte athering tnis InsSpe cto! who were to chec k tw 
TYPE FOUNDRY niormation, it is plotted on a per- molds out of each 7 or 8 molds at 


Based on our experiencs : lefective cha which we call a the time of pouring. Whenever one 
‘ mn oul ‘rien and suc- , 
y molding machine chart. The insnec- Ce ¢ ji , \ vc 
cess at Union Malleable, we decided : art. The nape eS 6 we a 
| ] , aisO carries and makes hut al sample the inspector immediately, 
that v . , rand ; a — re an al INS} imm li 
na ve were eady to apply quality dditional data sheet = wietads tho tified t] er 
control in the Vermilion Malleabl : ata sheet, on which he notified the foreman, who, in turt 
, ' , ecords the same niormation as is went to the molder and informed hin 
Iron Works, another subsidia: of gusebeeen~s — s - ae aESENS O55 ', aie 
‘ nn hg ecorded on the chart and its data of various means of eliminating n 
Deere & Company. This foundry , ; e, _ . — 
f hotch ¢ , neet After all floors have been runs on that particular job 
Ol a Daten type, in which we have ! | j , , , ' 
9° ! ' cnecKed and all macnine narts ot y ‘ 
about 35 molders ViiO poul their owr 4] 1] : peo We had found that at the begin 
: tea, the addition: lata s { vive 
molds twice daily eae a eee ven ning of a pouring period we had a 
Th , : ie toremal who examines each greater amount ol! scrap than later 
us frounary presented an entirel ndividual iol reported wit] , 
lifferent | , t} naidual job reported with any on during the period, and investiga 
aimeren yropiem than we naa previl- } nt def tive hy ' ' j { 1 ' | 
is] | TI percent Gere ve Dy an examination tion revealed that undoubtedly thi 
ousiy encountered neretore, con- fF +4} ] —_— ; . , 
‘ee 4 ' sa mG lduai Casting vith a Was large Ly dus to cold ladles 
— Sa | ‘ ont y ? ‘ ‘ . j e 
lderabDle nougn and stud\ Were view to determining the reason for ; ; 
re i } , 7 | ] wre Afte) about two weeks operation 
requirea § berore ws adopted any the defect. The foreman then goes to 


samp! I method } we cert I Ix with the above plan we found that 
« bike ii i> an v 5 4 cai Ly 


A ll” telemadl hes . we had reduced our mis-runs from 
did not van ) upset any ot the plal to hin the percent detective %3 , ' ie ; 
: ximately ‘ and 
people eitne workmen or super- und in his castings and t} - - Oo approximate io im 
I I i YS and 1e@ reasol 1 1 
visors but an did nt 1 got i rt} a. seemingly we are able to hold that 
;, oS we Oe walt © get ii- This information is generally giver 
‘ cy or Os< } eve 
rormatiol elative to defects d iring vithin one hour afte! pouring ; 
the Salmi gay the castl iS Vere ‘ f ] We are now 1n the proce ol rn 
, = Af te a tew VeeKS ve found we 
made. and not have to wait two o1 — , 1 4} talling pre-heating devices for our 
. naa educed tne crap cor aerab! . 1] ’ . 1] 
hree lava hefo wo k ansin on 4 ladies, which, we bdeleve WIil assist 
three days before we knew wha Mis-runs seemed to account for | 
' itv was ne nrod > : us turther in lowering our percent 
quality Va peing p! mduced about 4()¢ yf the scrap Ol about | 
We] : ' , ' . aeltects per mis-run 
e nave four inspectors who check é ol the total castings made, and 
' ) « , | ry wea | ‘ 
after each heat or time of pouring it indicated to us that we had not In this smaller foundry, we have 
by dumping approx mately 10°) of reduced this kind f defect very found condition entirely different 
the molds made by each molder,. and much from those in the other foundri 
then knocking off the sand and We then picked out the 10 molde where we had installed SQC in that 
brushing tne castings SO they are with the highest percent ot reject a vgreatel! degres ol coop ration al 
able to nspect these castings Io! due to mis-run and assigned two ready exi ted 


ITS GOT TO 
BE RIGHT 


When you br ng ut a new macnine you «rr w if must 
pe rform to specificoatior cspecialty f your customer ire 
farmer who can lose a whole crop through a mechani 
¢ failure 

New Holl nd na ry re year t ¢ experi r hHuildiu } 

jtomatic twine-tying hay ler thar ny ther manu 
f turer ever nce if bre ught it the world first 
ne-moar baler r 94 ut the mer wr Du 1 these 
mac re Know hetter thar t rely nm expernence ore 

particularly when they began to make the rar 
new jUtTomoat« M lel # wire-tying baler T he y et if 
yr ever more ricorou ystem of quality contr t 
make re these ew machine ore just a itistactory 





Farmer acceptance ft the Might na nown the 
wisdom f a manufacturing policy that tistied witt 
nothing le thon the est ir rea tre nstant 
} be jed y }uG ty ¢ ntr 


ew Holland Machine Company ; 
Subsidiary of The Sperry Corporation, New Holland, Pa. 


FIRST IN GRASSLAND FARMING 
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Prior to our investigation and the ipe and operators informed At the end of each week, we plact 
installatior I SOC this tounaryvy wa W € Nave installed a large poste! : gold star alter each or the tive 
producing about & crap, and alte! board, which displays each molder’s molders who have the _ smallest 
three month ol niormation pre name, together with his percent mis- amount of scrap to! the week, and 
ented thi ign quality control pro ins, miscellaneous, and total scrap tnis has proved quite effective ror it 
edures, the scrap had been reduced Also, on this board we have the s obvious that no molder is very 
t f than o ated position of each molder in the happy when his name appears at 

Reject notice e not needed I found: this being the actual stand- near the bottom ol the list 
in ound peca use ipe r ng so lar aS nis pert ent scrap is con- The employees and supervision o! 
take mmediate action a oon a cerned. We have found that thes« this plant have accepted SQC as a 
the ee a bad plotting ra oon nolders are very conscientious about useful too] and have shown splendid 
iS the quait mtrol man inj Y tne tanding ¢ rating and thei cooperation in the intent to produce 
tnen | Dad naitior WI elative position with respect better quality castings with less 

A inthe qd to keeping yu t tne est f the molde scrap 

Send your Practical Aid’ 


contribution te 
Dr. Ell 
Rutgers | 
Hamilton Street 


Practical Hé 


ELLIS R. OTT, Editor 


s R. Ott 


niversity 


if 


veu Brunswicl N 











A Problena in Overlapping Distributions 


MASON E. WESCOTT 


Northwestern University 






































































































































































































































The problen f terference mditior | on tency I per- s tn evel inder optimum opera- 
not confined to the ; embly of ma lormance atthe specihed ettinme tion some breakage uld be « xpect- 
chined part Ar nterest a used oO! tne lime Machine per- ed 
omewhat unusual, case histo n formance likewise proved to be es- How much? Must the capping ma- 
volve trv tw tins ol pla { ip i | tial Yy nor i about a coded val le chine he set to delive: a lower aver- 
onto tne via nec ol nay; poo Hot »f xX 7 A ith a’ l age torque (not 4 desirable solu- 
tle by an automat Capp! : Figure 1 pictures these two dis- tion). or must it somehow be o re 

I r ir l I V pel 
chine mquired lo replace a pre MA tributi m curve ovel the ir common ated to red ice its spread (st inda a 
hand-« pping yperatlo The n past ne yhict represe nts coded aeviat on) Should the cap vé ndo 

hine could be set to de ‘ pe ilu rt torque be contacted and tighte: specs im- 
hed torque t tne ip It re een from Figure 1 that posed ym nis prod ict to vield caps 

Viuch to eve ne l ‘ ( there nterference”’ betweer cap witn a higher mean breaking 

F ‘ brea ‘ Na cu ! I trenegtl ind nacnine pertormance strengtn nd/o1 smaller standard 
t] ‘pp eration despite the 

that the chine had beet et 
vhnt té t ( VI expe el! 
yperato ere de ering | hand 
unde the ‘ j pe it I Wh 1 vere 
i if nabl cause that Ww ild point t 
the appropriate ective actior 

To get the ict n which to base 
in inf ned de« e rando 

i ple [ca I c? i et 
to de et nd the espondi 
a t Hut | i¢ prea trength 
0 cap tor ed It D ed t rm ( 
entiall l ! ) t ed rile 
of X 1] h standard d tior 

} 

Next Lr capp aching Va 
carefu t ed unde! ntrolled 
°*TI example w igh ‘ F 
attention by Mr . R. Jack f the Alle 
B. Wrisley Comy nd the er 
olution z£ en here Me l ‘ ‘ 
that ed } Vi \ 
iat Figure | 
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TABLE 1 





Column 4 to 





(1) (2) (3) (4) (5) (6) 
x (t..) (4t (t,.)d Pr(t 
3.0 1.0 0.00001 10 1.0000 0.00001 
3.2 39 0.00002 3.8 0.9999 0.00002 
3.4 3.8 0.00003 3.6 0.9998 0.00003 
3.6 3.7 0.00004 3.4 ().9997 0.00004 
3.8 3.6 0.00006 5.2 0.9993 0 00006 
4.0 3.) 0.00009 3.0) 0.99865 0.00009 
4.2 3.4 0.00012 2.8 0.9974 0.00012 
1.4 es) 0.00017 2.6 0.9953 0.00017 
1.6 3.2 0.00024 2.4 0.9918 0.00024 
41.8 3.1 0.00033 2.2 0.9861 0.00032 
5.0 3.0 0.00044 2.0 0.9772 0.00043 
5.2 2.9 0.00060 1.8 0.9641 0). 00058 
».4 2.8 0.00079 1.6 0.9452 0.00075 
5.6 2.7 0.00104 1.4 0.9192 (0.00096 
58 2.6 0.00136 1.2 0.8849 0.00120 
6.0 2.5 9.00175 1.0 0.8413 ().00147 
6.2 2.4 0.00224 0.8 0.7881 0.00177 
6.4 re 0.00283 0.6 0.7257 0.00205 
6.6 2.2 0.00355 0.4 0.6554 0.00233 
6.8 2.1 0.00440 (2 0.5793 0.00255 
7.0 2.0 0.00540 0.0 0.5000 0.00270 
7.2 1.9 0.00656 ().2 0.4207 0.00276 
7.4 1.8 0.00790 0.4 0.3446 0.00272 
7.6 1.7 0.00941 0. 0.2743 0.0025% 
7.8 1.6 0.01109 0.8 0.2119 0.00235 
8.0 BB. 0.01295 1.0 0.1587 0.00206 
8.2 1.4 0.01497 1.2 0.1151 0.00172 
8.4 1.3 0.01714 1.4 0.0808 ).00138 
8.6 1.2 0.01942 1.6 0.0548 0.00106 
8.8 1.1 0.02179 18 0.0359 0.00078 
90 1.0 0.02420 () 0.0227 0.00055 
92 9 0.02661 » 2 0.0139 0 00037 
94 ().& 0.02897 »4 0 0082 0 00024 
96 0.7 0.03123 65 0.0047 0 00015 
G8 0.6 0.03332 2 & 0.0026 1) OOO09 
10.0 0.5 0.03571 ,0 Q 00135 0 00005 
10.2 ().4 0.03683 2 0.0007 0.000038 
10.4 03 0.03813 j 0.0003 0.00001 
10.6 ().? 0.03910 5 0.0002 0 O000) 
10.8 ().] 0.03970 . 0.0001 0.00000 
11.0 0.0 0.03989 1 {) 0000 () OO000 
VP tb4h ) 
if¢ i I Q) I rnit t pe p or f 
that the ‘ sting cap tre ot cl t r) ( 
acnine pe ( ance pre i I culale ye f 
economically tolerable ne The é nt tab 
preakaye Ff tne A ( ( ed b ( ( t 
pore KRaibt if y he ne ¢ . pe f t N I { eit 
that which should be expectec b Table 
this prov breaké j é neet I eedt 
ePxXceSsIlVe t! S {) iDi¢ 
nu be ight elsewhere t ( 1 be 
existing p trengtl ( ] , p 
apabil t , ‘ ‘ 
Solution by Method 1 d é positive 
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verlooking any possibilities within 


the range of the calculations 


Column 2 simply transforms x 


into standard deviates by the 


Vaiues 


| 
formula 


Column 3 exhibits the product of 
the ordinate value for each t listed 
n Column 2 and the constant factor 
0.1. This product represents a first 
approximation to the probability that 
have a 
Thus, 
that ; 
random cap will have a coded break 


6.85 


a randomly chosen will 


breaking 


the approximate probability 


Cap 


proposed strength 


and 
(0.0440) 


between 6.75 


table) i: 


ng strength 
(i.e.. 6.8 in our 


(0.1) *— 0.00440 
Column 4 simply transtorms 
values into standard deviates by the 


formula 


Column 5 gives the area under the 
each t 


infinity. This area 


curve for xX,, from value it 
repre 
ents the probability that the ma 
will, by 


torque 


cnine chance alone delive! 


a coded value at o} above a 


proposed t,, on any random activa 
ion of the Thus, for x b 
tne probability that the machine 
delive) 0.8413. to tour 


decimal place 


maching 


at o1 abo eb 


Column 6 sho each row the 
product otf the entrue lor that ! 
Column 3 and ( imn 5. Eacl 
entry n this columl a tirst ap 
proximation to the probabilit that 
iltaneou i there A ecu ry 
ance only nthe capping operator 
ip witl break ‘ ul and 
‘ ( eqd ¢ pp rque iro re 
chine at o eater tha lr} 
‘ i mle tne QD pap | 
! I 
te 1 OO705 ! 
‘ } tre 6.4 rm i 
natcned | 
que ade ‘ 6.4 ‘ 
‘ re el f CC h ( 
‘ | I ] ln ‘ ‘ ry 
‘ tota ‘ 
t Pp} / n) 
‘ ted prop ‘ } ‘ 
( ope 1 ! nae 
‘ 1 H ‘ 
We fine { tne ‘ hd } 
( ! >. ti ‘ 
ere re ‘ ‘ 
the e 1 ‘ 
‘ r ‘ b ‘ i ‘ ‘ 
‘ ‘ thar t? ? ine Fie ‘ 
| endo qa tne ‘ vere 
‘ ‘ | f 
89 


















































ipie ist ere mt arm ] na 
elsewhere ry the yperatio 
Solution by Method 2 
It fundamental theoren ol 
mathematical tatistics that if each 
f two variable normally and in- 
dependent tributed with know! 
mean and standard de it ther 
the in wr difference of these a i 
nile 1 me | i distributes 
th a meal nat tne j yr dil 
ference I the « ponent means and 
1 standard de ition that the 
quart t of the if the square Figure Z 
nt tne vonent standard di ir » to the standard variable t we tion 2 is much simpler and faster; 
_ ;' have t is what is called in mathematics 
— pecan - ew ‘ Sas w') / an “elegant” solution! 
x, normally distributed witl l] 0 ‘. - The method shown in Solution 
f ¢, am I mall and inde- = 3 pe fectly general and can be used 
pendently distributed with x 7 eines whenever overlapping distributions 
] Grant's Table III gives occur, provided the component var- 
meet up tne ariable ‘ 1.789 iables have approximately normal 
TY 1] 7 { | oun and mutually independent distribu- 
(o'.) (o’.) i l latina ceases ee ; : 
- A ‘ This (and problems like it) can 
Jo Se WwW WE See & also be solved very simply, and with 
tributed a hown in Figure 2 » about 3.7 breakage is predicted sufficient accuracy for practical pur- 
Now breakage will occur (theoret for th proce n the basis of poses, by means of the chart sub- 
cally) wheneve! er 1B, WHEE hance causes onl mitted by Hanna and Varnum of the 
ever wv 0. We therefore want to The result obtained here shows 3arber-Colman Company and pub- 
know what proportion of v ilue that agreement between the two lished in this department of the Sep- 
will be zero or negative. (See shad methods of solution is excellent, but tember 1950 issue of Industrial Qual- 
ed portion of Figure 2.) Transform- of course the method used in Solu- ity Control 


COMPLIMENTS Of 


EST/.BLISHED 1865 


INCORPORATED 


{OTT & WILLIAMS 


LACONIA, N. H., U.S.A. 


BUILDERS OF SEAMLESS KNITTING 


SALES OFFICES 


NEW YORK N.Y 


READING PA 


MA 


CHINERY 


HIGH POINT 


CHATTANOOGA TENN 


INDUSTRIAL QUALITY CONTROL 


Bildiagraphy 


JOSEPH MOVSHIN, Editor 


Assisted by the Editorial Committee. St. Louis Section. 4SO0C 


ANALYSIS OF VARIANCE 


STATISTICAL METHODS IN 
RESEARCH AND DEVELOP- 
MENT. L. Lutzker, Allen B. Du 
Mont Laboratories 
(Proceedings of the Institute of 
Radio Engineers, v. 38, n. 11 
Nov. 1950. p. 1253) 

Introduces and demonstrates 
the “analysis of variance” as an 
aid in reducing trial and erro: 
experimentation for the design 
development or research engi- 
neer. Following a discussion of 
some Dasic concepts, a computa- 


] 
ional example of analysis is 


APPLICATION—AUTOMOTIVE 
INDUSTRY 


MODERN QUALITY CONTROL, 
tobert M. Currie, Ford Moto: 
Co 
(Advanced Management, v. XV, 

12, Dec. 1950, p. 9) 

This is a description of the ap- 
plication of statistical quality 
control methods to machining 
processing, final assembly, and 
acceptance sampling of incom- 
ing parts at the Ford Motor Co 
A total of 14,000 applications ars 
reported. No unusual develop- 

ments are mentioned. The Ford 


Co. has conducted educational 


programs for their vendors, and 
approved vendors are giver a 


Certification of Quality” 


APPLICATION— 
METALLURGICAL INDUSTRY 


STATISTICAL QUALITY CON- 
TROL, Dr. Harry A. Schwartz 
Manager of Research, National 
Malleable & Steel Castings Co.., 
Clevel: nd. 

(Foundry. v. 79, n. 1, Jan. 1 
1951, p. 94) 

This article discusses the prob- 
lems and approaches to the usé 
of control charts in the foundry 

Although this article is quite 


general in nature, some specifi 


appli ations of X & R charts are 


mentioned 
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On matters concerning the 
Bibliograph y Depa rtment, send 
correspondence, Suggestions 
and contributions to: Mr. Jo- 
seph Movshin, 9220 Old Bon- 
homme Road, St. Louis 24, Mo 











BIBLIOGRAPHICAL 
A BIBLIOGRAPHY OF STATIS- 
TICAL QUALITY CONTROL 
Supplement, Grant | Sutte) 
baugh, University of Washing- 
ton Press, Seattle 5, Washington 
January, 1951. 141 pp. Pape: 
covers. $2.00 
This supplement to Dr. But- 
terbaugh’s original Bibliography 
covers a period from the be 
ginning of 1946 to June, 1949 
The contents of th volum«s 
Part I. Periodical Literatur: 
Part I] Manual: Monograph 
Pamphlets 
Part III 300ks 
Index of Authors 


Index of Subject (including 
references to the original 
bibliography as well as to thi 


supplement.) 


This supplement consists of 


about 725 items, divided approx- 


imately as follow 
Part I. 657 
Part II. 5] 


The original bibliography, ls- 
sued in 1946 listed some 712 
items in the period from 1924 
to the beginning of 1946 

In Part I, some 168 periodical 
are represented. Only publica- 
tion in the English Language 
are listed but these include 
items from Great Britain, Can- 
ada and Australia, a well as 
the United States 


sectior the main entric are 


rn ade alphabetically by the nam« 


if the periodical Dat volume 
number and pages are given 
This is followed by the title of 


the article and the name of the 
author. A paragraph describing 


tne articie 1 included ané 


information is a very valuabl 
feature of the bibliography 

About half of the second part 
is devoted to the various pub 
lished papers of the American 
Society for Quality Control, and 
a good portion of the remainde: 
to the publications of the United 
States and British Government 
Bureaus. Here also, a short de- 
scription paragraph for each 
relerence 1s provided 

In Part III, books are listed 
alphabetically by author The 
title of the book publishe: date 
and number f page are piven 
An interesting feature of thi 
section is the listing of review 
of each book 

The Index of Subjects also in 


cludes reterence to article on 


quality control application in 
various organizations and con 
pani specifically a well a 
application to an industry in 


general 
This book 


and useful contribution to qual 


a most welcome 


ity control literature p oviding 
as it does uch a wealth and 
variety of carefully abstracted 


relterence 


APPLICATION— 
MISCELLANEOUS 


QUALITY RATING OF TELE 
VISION IMAGES, Pierre Mertz 
A. D. Fowler, & H. N. Christo 
pher, Bell Telephone Labora 


tori In 


(Proceeding oy thre In titute ol 
Radio Engineer 38. (1 1] 
Nov. 19, 1950, p. 1269) 


Two “psychometri method 
of evaluating Impairment 
televi ion Image are described 
The first have »bse ‘ te i 
preference between pictures 
vith different impairment In 


the second method the observe: 


rate an Impairment in term yt 

preworded comments. An evalu 

ation of both method ] vive! 

V iriou di tript I and «¢ 

‘ itior ) ent i | 
‘ er 


9) 
























HERE’S HOW QUALITY CON- (Journal of the Franklin Insti- pains and gains in the 242 years 
TROL PAYS OFF IN THE tute, Part I v. 250, n. 4, Oct that quality control was applied 
AIRCRAFT INDUSTRY, Gil- 1950, p. 339. Part II v. 250, n. 5, The tools of quality control, 
bert C. Close Nov. 1950, p. 419) the control chart, sampling 
(Industry & Welding, Part I v The problems in particle size tables, etc., are covered 
23, n. 11, Nov. 1951, p. 36. Part studies are reviewed. The short- PRACTICAL DESIGN FOR EF- 
Il v. 23, n. 12, Dec. 1951, p. 30) comings of application of the FECTIVE PRODUCTION AND 
Part I deals with design fac- Normal Curve are presented HIGH QUALITY, Joseph Manu- 
tors metallurgy welding The Log-Norma! distribution is ele, Westinghouse Electric Corp 
sequences and jigs and fixtures shown to be more related to the (Proceedings of the Institute of 
Part II covers operator train- law of growth of crystals. Meth- Radio Engineers, v. 38, n. 12, 
ing and testing techniques. Not ods of dealing with limited Dec. 1950, p. 1385) 
statistical qual ty control growth. as well as unlimited Traces the stages for a newly : 
CONTROL CHARTS growth are given. The applica- developed appliance: namely, the 
QUALITY CONTROL PAYS OFF tion of breakage of solids is also laboratory model stage, the en- 
IN ASSEMBLY OPERATIONS discussed. In Part II graphical gineering model stage, and the 
C. W. Kennedy analysis by use of normal and mass production stage. The place 
(Modern Machine Shop, v. 23, 1 log-normal probability paper is of the quality control depart- 
8 Jan. 1951, p. 144) covered. The dangers in using ment in each phase is presented 
Mr. Kennedy discusses the graphical analysis are explained STATISTICS : 
use and construction of the p An algebraic method is pro- FUNDAMENTAL LIMIT 
chart and ¢ chart. The interpre- posed THEOREMS OF PROBABIL- 
tation and implications of vari MANAGEMENT & PERSONNEL ITY THEORY. M. Loeve, Uni- i 
ous chart results are discussed STATISTICAL QUALITY CON- versity of California, Berkeley 
Note is made in some details of TROL CUTS INSPECTION (The Annals of Mathematical : 
the psychological effects of these COSTS $100,000, David C. Peter- Statistics, v. 21, n. 3, Sept. 1950, ; 
charts son, Director of Engineering & p. 321) 
ENGINEERING & EXPERIMENTS Manufacturing Alemite  Di- COMPLETENESS IN THE SE- 
THE DISTRIBUTION OF PAR- vision, Stewart Warner Corp QUENTIAL CASE, E. L. Leh- 
TICLE SIZES, F. Kottler, Kodak Chicago, II] mann & Charles Stein, Uni- 
Park Works, Research Labora- (Steel, v. 128, n. 5, Jan. 29, 1951, versity of Calif. Berkeley. (The 
tories, Eastman Kodak Co p. 58) Annals of Mathematical Statis- 
Rochester, N.Y Description of the growing tics, v. 21, n. 3, Sept. 1950, p. 376) 
* 
’ ’ P 
Watch your P’s and Q S— for lower manufacturing costs! 
Ne CR DE DED OE + OE a Os OS Oe SE em 
-— an, 
- 
5, I 
a 
/ | 
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work place 
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The Quality Index Feature (Q. I.) coordinates the control chart 
with the signal arm (scale C). Adaptable with any type chart. 
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R. G. BOCK ENGINEERS - INDUSTRIAL MANAGEMENT 
Lincoln National Bank Building - 1951 Irving Park Road - Chicago 13, Illinois 
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SEQUENTIAL SAMPLING 
FROM FINITE LOTS WHEN 
THE PROPORTION DEFEC- 
TIVE IS SMALL, J. H. Chung 
Ontario Research Foundation 
(Journal of the American Sta- 
tistical Association, v. 45, n. 252 
Dec. 1950, p. 557) 


CONTROL CHART FOR LARG- 
EST AND SMALLEST VAL- 
UES, John M. Howell, Los 
Angeles City College 
(Annals of Mathematical Statis- 
tics, v. 20, 1949, p. 306) Errata to 
this article in Annals of Mathe- 


matical Statistics, v. 21, n. 4, Dex 
1950, p. 615 

ANALYSIS OF EXTREME VAL- 
UES, W. J. Dixon, University of 
Oregon 
(The Annals of Mathematical 
Statistics, v. 21, n. 4, Dec 1950 
p. 488) 


Forthcoming Courses in Statistical Quality Control 


PURDUE UNIVERSITY 

An eight-day advanced course in 
statistical quality control will be 
offered by Purdue University June 
15-23 inclusive. This course is in- 
tended to meet the needs for addi- 
tional training of men and women 
who have had some previous in- 
struction or practical experience in 
the subject 

Topics to be offered are: review 
and background of control charts 
significance of differences, principles 
of acceptance sampling, sequential 
analysis (attributes and measure- 
ments), linear and multiple correla- 
tion, analysis of variance, tolerances 
of fitting parts, chi-square, and us¢ 
f calculating machines 

Prerequisites are a first course o1 
its equivalent. The emphasis will be 
on applications, and all techniques 
vill be explained as simply as pos 
sible 


Tuition is $100. For additional in- 


formation. write to Professor Irving 
W Sur! De partment ol VMathema- 
tics, Purdue University, Lafayette 


Indiana 


UNIVERSITY OF COLORADO 

A ten-day course in basic SQC 
will be offered by the College ol 
Engineering (including the Depart- 
ments of Applied Mathematics and 
Mechanical Engineering) at the 


University of Colorado soulde1 
Colorado, June 19-29 inclusive 

Tr} Ss \ De i basi course L 
ng cont i CNa and icceplance 
sampling and otner Statistical tec! 
niques useful to industry and bu 
ness. The course will be intensiv« 
mathematically non-technical ind 
practical 

Tuition is $100 which include 
books and supplies. Living accom- 
modations will be available in mod- 
ern University housing faciliti - 
cluding meals or room and abDin 


} } ] 
may be obtained in notels and t 
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Further inquiries and applications 
should be addressed to Professo 
John F Wagne1 De partment ol 
Applie d Mathematics, University of 


Colorado Boulde: Colorado 


SECOND “HORSE’S MOUTH” 
COURSE 

On the basis of the experience 
gained and the succes enjoyed by 
the course offered in August 1950 
the six New England Sections of 
ASQC are again cooperating with 
the University of Connecticut ) 
present a second annual “horse’ 
mouth” SQC Institute at Stor 
Connecticut, August 5-17 


The inique feature ol this progran 


the diversity and prominence ol 
the lectures. The student brought 
lace to tact Wwitn leade1 i the 


, ' 1] . 
quality control held who are at tually 


ryryl o ralit { ; ‘ ’ 
applying qual y 0 | Ol Oo oDLall 
ad Vvy-to-d , re ilt The sHNons¢ 
lay ) ay j n pol 
1 1 
are aiming tn cou i Ltnose who 
il to F it jua t I yi tror 
net gd VU ’ ‘ The " 
) iG ew po J 1] pp 
tio! I th held there ire 
pat il Ve The cl é ! 
I 
I na f ine Ajo! Y 
I equired 1O 1 I The 
’ y ry tior 
J COTTE i i ) 
} i no ‘ ry 
yt uit ‘ iG. a i WW 
hn f . | 
nea ilaDie eC que ana 
re ) il I 0 nat ¢ I ( 
? ’ t? 
‘ lat i ( Se ‘ 
’ ’ 
i are } 
‘ 
} 
} 
I 
he B | T i1T ' t ’ 
i 
; 
KI ‘ pe pit ne Qual 
. 
neid Mat i ni ide 
er dest pt tre 1 r 
if I lp l 
| 
ri cle é p ] p t il ‘ 
) ) ; 
que ich a Bino | Dab 
Pape ] t Pl ( nt Ou I 
t 
> > 
P yt ( Re el mu ( itt 
e416 , ] 
I or $120 pe pe r ( 
} | ; , 
( 1a¢ poara ( f I 
ale i A f q AlTiLed 
‘ ‘ , e Institute 


Sunday evening, August 5th, and 
certificates are awarded Friday noo! 
August 17th 
For further information or regi 

tration, write to Mr. R. M. Story 
Jr., Coordinator, SQC Institute, Box 
U-41, University of Connecticut 
Storrs, Conn 


UNIVERSITY OF MICHIGAN 

The University of Michigan ha 
cheduled the fourth repetition of it 
ten-day intensive course in quality 
control by tatistical method: lo 
August 20-30, 1951 on the campus it 
Ann Arbor. This is a first course { 
executives and upervising perso! 
nel. The staff will consist of Pro 
fessors I. W. Burr of Purdue U: 
versity, E. G. Olds of the Carnegic 
Institute of Technolog ear, Se 
and E. C. Yehle both of the Unive 


ity ol Mic nigat The lee will be 
S100 Please addre inquirie to the 
ours airectot! Profe Ol > — 


Craig 106 Rackhan Bu lding An! 
Arbor Michigar 


7TH SQC COURSE FOR THE 
CHEMICAL INDUSTRIES 
A f 1} ht da\ lI te i ‘ 1 ' I 


e in Quality Control for the 
(‘hem cal Indu ‘ A j y¢ tte a 
by the Rochester I I 

) if Roche te Ni Y } 
() ont y 17 95] ] 
l ( ] la at ‘ i 
yr vA! necnhnatl ( | ‘ 
ope i | Le ( 1 1 
) ce té ‘ 
the contro p nic tre 
( ed p ce l ( 
lhe e is particu ; 
| in ‘ ‘ por ric 
‘ }) ¢ ‘ 
tic ) ‘ 
thie t ‘ I 
' 
rp *¢ ‘ ) 7 
; ‘ ; 


~O 
Ww 








ce if) t : T i) it at : 
miro ana immip ng netnod Ir 
aditior nal { the advanced tect 
1g ue ut ae vr yt ¢ pe! ent 
. t I il imaiy | i 
cf" A ided ( ai pal ‘ 
‘ fed Csea I and ae ‘ p- 
. t r t f navil 
mu Dat it type l proc 
p ( . | a tre Dp j 
; ‘ : ‘ 
The tuit $100.00 per pe! 
ide hooks and ippli« toon 
if rrr | he ava lable it 
trie Hote R cneste Fu ther y 
q ‘ } a he are ed to tne 
Irse coordi Alfred L. Da 
R cneste ly titute I Techr Vv 
Rochest BR Ne Y b 


STATE UNIVERSITY OF IOWA 


\ lel gaa ntensive traini 
‘ q Control by Stat 
il Method be offered by the 
State I r lowa it | Va 
City Octohe }+—Novembe : a 
mM «i a t {T 1 : aad 
inced) ¢ é hich w follo 
t! irre eneral pattert It pre 
by ourse 
] tructior ™ b les ire 
ar onstration iporator’ york. and 


evening quest I and problen dis 


or Y or vith the empna 
practica terpretatior ul ugn 
‘ 
The tuit f $100 pe pe ol ! 
ice i nec i! nstruct nal 
iterial Roon accommodation 
| be ivailable at the Jeffersor 
Hote n lowa Cit Make room res 
itior ] ( tn the n tel 
Furthe: nquiri concerning wll 
irse should be addressed to Lloyd 


\. Knowler, Chairman, Department 
f Mathemat The State University 


lowa lowa ( lowa 


RUTGERS UNIVERSITY 
Rutgers University will offer it 
Fourth Annual Conference on Qual 
ity Control in the Fall of 1951 in New 
Brunswick, N.J. Sessions will be 
held from 2:00 P.M. to 9:00 P.M. on 


ten consecutive Thursdays be gvin- 
ninyv October ith 

Afternoon U 1o” will be con- 
ducted by Professor Ellis R. Ott 
Rutger and Professor Paul C. Clif- 


State Teachers Col- 


known speakers are 


ford, Montclai: 
lege Nationally 
cheduled to meet the evening ses- 
ion 

For further information, 
Professor Ellis R. Ott University 
Universit New 


‘ontact 


College Rutger 


Book Reviews 


A. C. Cohen, Jr., Editor 





Correspondence and sugges- 
tions concerning book reviews 
should be sent to 
Professor A. C. Cohen, Jr 
Department of Mathematics 
University of Georgia 
Athens, Ga 











FIRST COURSE IN PROBABILITY 
AND STATISTICS 


J. Neyman: Henry Holt and Co 
New York, N. Y., 1950. 350 ix pp 
$3.50. Review by C. C. Craig, Direc- 
tor, Statistical Research Laboratory 
University of Michigan, Ann Arbor 
Michigan 
There is 
book by 


tremely 


no question that this new 
Professor 


interesting very 


- 
sayveyman 1S e@CxX- 
intorma- 
tive, and stimulating far beyond the 
run of the many previous books on 
this subject 
verience and great knowledge 
} 


The author’s long ex- 
f the 
applications of probability to the 


inalysis of experimental data to- 
gether with his own major contribu- 
tions to the deve lopment of today’s 
mathematical statistics have resulted 
i a volume that I believe most 
students and teachers of probability 
and statistics can read with profit. 
Though it 


title, this 


not indicated in the 
part one of a projected 
two volume work. The present vol- 
ume is in large part devoted to 
probability theory for finite sets of 
objects with careful, critical, and 
extended discussions of applications 
in actual scientific investigation 
There is a whole chapter on prob- 
abilistic problems in genetics which 
is a very fine introduction to this 
important subject, and discussions of 
some length of the evaluation of 
competing risks in the estimation of 
recovery rates from diseases and of 


The de- 


velopment of the probability theory 


the problem of diagnosis 


is systematic and accurate in the 
modern manner but it is also made 
clear to the reader by the constant 
reference to actual scientific prob- 
lems that the material is chosen fo: 
its value in applications. The nature 
and utility of mathematical models 
in scientific investigation and the 


cautions that must be observed 
are constantly kept I! 


foreground 


their use 


In the first chapter, and then more 
at length and systematically in the 
last chapter, the student is intro- 
duced to the Neyman-Pearson the- 
ory of testing statistical hypotheses 
The notions of critical regions powell 
functions, and most powerful tests 
are developed and interestingly il- 
lustrated in detail. The actual statis- 
tical tools used are few: the binomial 
and hypergeometric distributions 
and their normal and Poisson ap- 
proximations. This is in part due 
to the circu 
volume the author confines himself 


to finite 


mstance that in this first 
fundamental probability 
sets but is also because his aim is 
obviously not to add another cook- 
book full of statistical recipes. Rath- 
er, Professor Neyman’s goal is to 
give the student a critical under- 
standing of probability and statistics 
scientific research with 


tools in 


as 
valuable illustrations as an_ aid. 
There are lists of exercises afte 


every principal section, many of 


them excellently designed to tes 
and increase the reader’s grasp of 


the material presented 


The reviewe!l does have some res- 
ervations. A minor one is that in a 
few places the mathematical devel- 
opment seems unnecessarily in- 
volved. It would seem slightly pref- 


erable for American students of 
limited mathematical preparation to 
use the notations P"- and C (o1 
P. and ,.C 


seen before for 


) which they may have 
permutations and 
combinations, respectively, of n 
things r at a time instead of the 
unfamiliar A". and C A very 
minor stylistic point is that the word 
“some” is overworked, giving many 
phrases an unidiomatic sound. But 
the reviewer’s serious question has 
to do with the degree of maturity 
and amount of mathematical infor- 
mation supposed to be in the pos- 
Omitting the 
starred sections which are aimed at 
the better 
wonders at Professor Neyman’s as- 


session of the reader 
prepared students, one 


sertion that high school mathematics 


will be sufficient preparation for 
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book. The 
at issue here has not so much to do 
with the ma- 
chinery used; though at one point a 
definite 


understanding this point 


actual mathematical 


1 


integral is used with its 


meaning explained several pages 


later and at another a differentia 
equation is developed and solved 


intellectual 
the 


but with the level of 


maturity required by concepts 


and arguments used. In one opinion 


considerable and in most 


this 1S 
scientific workers represents growth 


more than one stage Sut 


through 


for students ready for it the study 
of this book will be a most valuable 


Many 


statis- 


and even exciting experiencs 


now teaching mathematical 


tics will profit by reading it and 
textbooks art 
certain to be influenced by it. For 
readers of Industrial Quality Con- 


trol perhaps 


future courses and 


it should be mentioned 


that only one direct application to 


quality control and acceptance sam- 
latter is 


3ut every serious 


ling is used—the treated 
riefly 


7 statistics aS an instrument oO! sci- 
will find Profes- 


’ 
} 
1 
} 


student 


entific investigation 
or Neyman’s book intellectually re- 


warding, stimulating, and fund: 
1! 


menta!ly valuable 


MICROFILM EDITIONS OF 
NOW AVAILABLE 


1Qac 


executed 
yeal be- 
American Society ro! 
Quality Control and the University 
Microfilms c 
available 
dustrial Quality Control to interested 


and qualified persons 


An agreement has been 
the 


tween Lne 


during current fiscal 


ompan 


microfilm editions ol 











Under the 
bona fide n 
library and 


may orde! 


films microfi 


terms of this agreement 
1iembers of ASQC and 
institutional members 
University Micro- 
lm editions of IQC from 
1 (July 1950) forward 


f . 
irom 


Integrates Three Vital Factors of Production 
PRODUCTION FORECASTING, 
PLANNING, AND CONTROL 


EF. H. MAC NIECI 


Departs From the Traditional Treatment 











cint nes mci I 
t eff Or It covers the sul fre f 
rit p I oO mn r oO i { 
MO | { lr prot i . 
te ul O 
( orn A na 
23 CHAPTERS—Including one War Production 
Purpose and Scope Recording and Reporiing 
Good Production Management Evaluat ng Result and ontrolling 
Serves Many Interests Organization 
Types of Production cooperation with the Accounting 
Manufacturing Plannir Department 
Factory Plannin ; Cooperation with Guatity ntrol 
The Basis of Production Planning Level Production and Stable 
Sale Forecastina Employment 
Production Planning A Basis tor Solving Forecasting Planr ng and 
Financial Plan ; ontrol Problems 
Procurement - Ji€ ot ( nduct 
Stores and Raw Mate } A Practicul Probler 
Inventory Contre solution to the Problea 
Loa ling War Production Forecasting 
Scheduling Pp ljuctior Planning and Control 
Tk | ( ACAI APP] ICATIONS 
, 
PEA HNOL (i [ 4 4 4 [ av} — 


OF STATISTICS 


PIPPETT, / ( l ( | 1 


Vol. VI, No 


Only entire volumes (6 issues) will 


be supplied; the agreement does not 
provide for microfilm reproductions 
articles indi- 


of individual or even 


vidual issues 
Thus, with the publication of thi 


(May 1951), Vol. VII is 


plete and orders for microfilm edi- 


issue 


Cor- 


tions of this volume may now be 
placed 


Send all 


prices 


inquiries concerning 


and other details for secur- 
this service to 

University Microfilms 

313 N. First Street 


Ann Arbor, Michigan 


ing 
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APPROVAL COUPON... — —. 


J JOHN WILEY & SONS, INC., Dept. 1-55} 


| 440 Fourth Ave New York lIé N Y 


MAIL COUPON NOW 
FOR 10-DAY 
FREE EXAMINATION 











i ary 28 against 1.489 for last year) 
AMERICAN SOCIETY Certain Sections have done a mar- 
velous job of continued growth; cer- 

tain others are slipping backward 
NEWS The Birmingham (Alabama) Sec- 
tion, having complied with all the 


requirements and having 29 paid up 


SHEWHART MEDAL FUND NEW DIRECTOR FROM 
ST. LOUIS SECTION 


The original fund was raised b the 44th Section and _ tentatively 
pular ibscription and provided The Director of the St. Louis Sec- placed in the Central Region. Officers 
WO on, Mr. Kort K. Pfabe, Assistant of this Section are as follows 
design of the medal plus the striking Factory Manager, Carter Carbureto: National Director: W. F. Mc- 
f the original medal Th work Company, has found necessary to Cartney, Republic Steel Corp 
as done under the leadership and give up his duties National Di- Chairman: C. A. Killings 
directio f P. L. Alger of General rector Mr. Cameron E. Fisher Bemis Bros. Bag Co 
k ecti The i Daliance trom the Fic Id Engins el! Bell Telephor f Secre tary Treasurer Mr S Kath- 
fund Was placed in a specia nterest Laboratorie St. Louis has been ap- ering Higgins McWane Cast 
bank a int but the income fron pointed to fill out Mr. Pfabe’s tern Iron Pipe 


members, was officially admitted as 


ort 


+} ‘ = ‘ dal ‘ _ : | . . ” Q59 , 
) a ( ay thea la which expire June 30, 1952 A canvass of the situation showed 
expenses attendant upon the meda ten more groups throughout the 
paration and presentatior PARKERSBURG—45TH SECTION = country working on organizing new 
Phi Mi - m ' mas 5 Fo! everal months a group ' Sections with the nost pro ISIN£ a 
d went iT > ; » sentt] lachinets 
| Parkersburg, W. Va., has been build Seattle Wa ningtor 
— n perpetuating th fund and ing up strength to form a Section of The Secretary reported he i t 
‘ =) ‘ ners ; expre ‘ t the Socie ty The Exe: utive Con ; recelving men be rsn p applications 
re ' rie U igntiu mittee. realizing that this was almost on obsolete application forms Due 
: 79 2) Bid Waal ‘. ~ 
an i ompli hed fact voted to a to strict U.S. Postal Regulations « _ 
‘ " } " “* ] ’Y ’ 
cept the group vher t had met the nected with ou special pel nit fo 
rEXTILE TECHNICAL sa ae , Ang . mailing “Industrial Quality Control” 
pecinedad requireme! ior new wet 


COMMITTEE ‘ it is essential that only current forms 


| . a | 7 i sed Secti ms were Wall roec 

\ rs : +} . On March 16, 1951. the Executive odin oul : “=* —— 
Vir. W Smith, Chairman, ar S haze can , oot Of x to destrov all obsolete forn 

Ince that “ra | ‘ ( T | NOECTeLary al ounce la tine group mine , , ; 

, M ous J. yNi | The secretary reported cople s of 


» membs if +h Committe. had fulfilled all stipulated require ; a 
o , ‘ ] TEP 1 the revised Constitution had beer 
ePnreset ' idditional field of mer! and Wa neretore granted 


| ] 17 . . 
malied to all Section Secretari 


erag ; ores of >» Textil. recognition as the 45th Section. Na ~ ae — 
age, the W ed, of the Textil Chairmen and National Directors. A 


Proce ng Industry. This rounds out tional Director and Officers are as 


shee Committ iin caieat teak tate follows limited supply of copies is available. 
; ~senmme-ones nich now Nas pal The Treasurer's report showed 
ticipation from the Cotton. Ravor National Director and Section ‘ e a 
total income as of 2/14/51 to be 103% 
Wo ted and W en The ld Chairman, William a Che I. : : 


, , 
of the amount budgeted tor the en- 


grer FE. I. du Pont de Ne- 
4SQC COMMITTEE MEETINGS mours & Co., In Parkers- 
burg, W. Va 
ce-Chairman, Herbert H. Sor- 


tire fiscal year and the total dis- 
bursements to be 59% of nNuageted 


expense. To February 15th, 62% 


lr ck ! t ft ntertere ! il V 


th the tendance on the part : : of the year had expired. We ar 
+} mem ie it the vario tec} _ —~tae Din B F some $1,200 withir Ou! budget 
r ; she ( ene Goodrich Co Mar etta, Ohio The invitation of the S} Paes 


Secre tary-Treasurer. Fuge ne C 
Mayo Amer ican Vise ose Corp 


Section. very thoroughly and hand- 


f meeting f the Societ Co : : . > : somely presented, to hold the Eighth 
ree All meetings will be held Parkersburg, W. Va National Convention in 1954 in St 
it the Hotel Cleve heel wccording It is a pleas ire to welcome the Louis was received. The President 
the schedule printed under the Cor aa wen member of our rapidly srow- has since received the approval ot 
ention Proer: Schedule alaswhar family the General Convention Committe: 
ete tonnes and the invitation has been formal] 
. = EXECUTIVE COMMITTEE MEETS accepted 
Veeting It the ariou Technica 
Committee Aircraft, Automotive The Executive Committee took ad- A resolution was adopted as Iol- 
Chemical Electronics and Textil vantage of the occasion offered by ows: That the Society General Con- 
‘re open to all members of th the Middle Atlantic Conference and vention Committee be. and herebvy is 
Society Membs nterested in any held a meeting on February 16 and composed of 6 members (or mort 
these fields are cordially invited 17, 1951, at the Hotel Benjamin- 4t the discretion of the President) 
participate in the meeting of the Franklin, Ph ladelphia and shall be constituted as follows 


espective grout The See retary s membersh p re- (a) The Chairm«s n of the local Con- 

Particular attention of all Society port as of January 31. 1951. showed vention Committees (conven- 
mem be equest« { to the a total of 3,628. (February 28. 1951 tion sites) for the Convention 
ANNUAL MEETING of the Society total 3,770). Membership renewals immediately past, for the cur- 


At th time the summarized reports this year were exc llent (79° ) but rent fiscal year and tor the e1 
: : 

will be presented on Society activ the new member picture is most dis- suing year, and 

, | , } 


‘ aquring the pa veal couraging (only 1,010 as yf Feb) ]|- (b) Three additior al mer her 
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pointed by the President 
represent the National Society 
on matters of (1) Programming 
(2) Exhibits and (3) Financia] 
These latter three shall be ap- 
pointed subject to the approval! 
of the Executive Committee and 
shall serve until their successo: 
are appointed. The President 
shall appoint the Chairman 
this Committee, subject to ap- 
proval by the Executive Com- 
mittee 

The President cited the constantl\ 

nereasing work load on the chief 


officer and the absolute necessity 


spreading it The procedure of 
Executive Appointments was dis- 
on sed . 1} od 

cussed as a possible solution but 
as agreed that an elected Vice- 


President arried considerably more 


implications and would be a pref- 


erable method. It was voted to sub- 
mit to the Board of Directors. fo: 
their approval, a suggestion to pro- 


, 1 
pose a ballot for voting Dy the mem- 


pers at tne May 1951 election pro- 


viding tor the necessary changes in 
the Constitution to comply with the 
ntent that the Society have mor 


than one Vice-P esident elected each 
veal The exact details involved the 
ding in the Constitution, assigned 


ind specifically spelled out duties 


tne fiscal ye: peginning July 1, 1952 
NOTICE OF CHANGE OF 
ADDRESS 

The Januar, ASQC News 


carried an announcement of the ap- 

pointment of Mr. Frank V. Kenney 

as chairman of the Sub-Committes 
Food Processing under the gen- 
al technical Chemical Committe 
Since this announcement M: 

Kenney has changed his business 

iffiliat 4 rding } ‘ i 
ess is 


Mr. Frank V. Kenney 

Assistant Technical Direct 

P. Ballantine & Sons 

57 Freeman Street 

Newark 1, N. J 

VIRGINIA POLYTECHNIC 
INSTITUTE 

The Department of Statistics, Vir- 


ginia Polyte c Institute, will h 
a special s r SESSIOI Aug ist 8- 
25, 1951 onomic and engineer- 
g Statistik F< details write 
e Dep nent of Statistics. Vir- 
ginia Polytechnic Instit B KS- 


MAY, 1951 





OuR EXPERIENCE 


Our five years experience with Quality Con 
trol has shown us that this “tool” properly 
used will result in better and more uniform 
products at less cost than they can be pro 
duced by normal inspection methods. This 
Statement applies equally to our normal 
peacetime products as well as any items 


which we may be producing for defense 


KING-SEELEY 


CORPORATION 
ANN ARBOR, MICHIGAN 


AUTOMOTIVE GOVERNORS 
INSTRUMENTS 


Fuel Level Gauges 


Velocity Governors 
Diesel Governors 
Oil Pressure Gauges 

Temperature Gauges INTERVAL TIMERS 
Ammeters INSTRUMENT 
Speedormneters PANELS 
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CONSULTING SERVICES 
/ Responsibility of the American Society for 
; Quality Control, Inc., for Consultitig Services 
; ivertising muted t eruncation that ad 


hers . 

ei» a acy ising in if Ni 

ex vertisers hold the grade of membership in the 

: Society stated in their advertisements. Qual- 
_ 

t 1 require nts for ti several grade 
f membership are set for ( 
t the Sx é 





r Management Controls 


FOUNDED IN 1945 





ferences and Literature on Request 


Ne eee eee eee eee ee 
Senior Partner: ( Rose Ave 








: eae W. E. JONES Des PLAINES, ILI 
* A SITTING DUCK “= IRS ei 
Sa ji a es” ss : —_ r t. » @ » Ovnalie ( ntr 


y By - ? r - -s : 
- z ; RALPH E. WAREHAM 
. Fel 7 ASOL 


Telephone 


UNTRAINED LABOR rey a 
LAYS Ms WANE POSITIONS AVAILABLE 


QUALITY CONTROL ENGINEER 
PRECALKED Pi pe Man over o want d to make statistic i 
Studies and analyses otf production l 


connection with Quality Control De- 














One of the reasons why pipe laying costs - ‘ 
are reduced by McWane Precalked Cast partment of a Chicago area manufac- 
Iron Pipe is that it permits use of un turer. Well established and nationally 
skilled labor to make joints. All joint REDWOOD known, the company manutacture 
WEDGES exclusive line of small metal parts, « 





materials (life-long redwood wedges and 
virgin lead) are placed in the bell 


y 


sential to industry. In replying, pleas« 


pure 
at our foundry. In your pipe trench, it 
is easy for a common laborer to socket give personal data, marital status, de- 
a spigot into the precalked bell and tails of education and work experience 
finish the calking. McWane Precalked NO JUTE TO TAMP und salary requirements. Replies wi 
Joints with 18-foot lengths of McWane 5 ; : » 
pipe make a cost-saving combination NO RUNNERS TO MAKE be confidential. Address replies to 7L1 
For complete data and prices, write NO LEAD TO MELT American Society for Quality Contro 
McWANE CAST IRON PIPE COM- NO JOINT TO POUR 22 East 40th Street, New York 16, N. Y 
PANY, BIRMINGHAM 2, ALBAMA SIZES: 2” THRU 12” 

QUALITY CONTROL PERSONNEL 


Indianapolis Section, ASQC. has re- 
MCWANE CAST IRON PIPE quests for several persons to fill posi 
tions in central Indiana. Please give 


2 complete details, experience, training 
and salary expected in first letter. Write 
to 7K3, American Society for Quality 


P Control, 22 East 40th Street. New York 
16, N. Y 


WOODEN BEADS 


FOR 


SAMPLING DEMONSTRATION 


Available in All Colors From 5 mm. to 20 mm. in diameter 


Samples sent upon request 


WALCO BEAD COMPANY 





37 West 37th Street New York 18, New York 
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A page | Shock and vibration studies 
fon he back up the reliability 


Sheen, of SYLVANIA 
(Research Subminiature Tubes 


E 
xhaustive. scientific studies of the 


electrical noise produced in subminiature 
tubes, as a result of shock and vibration. 
are carried on by Sylvania research 


engineers. 


New methods and equipment have been 
developed to measure the electrical 
response of tubes to mechanical motion 
under precisely controlled conditions. 
For noise tests the tubes are vibrated 
with electromagnetic equipment at 
frequencies throughout the range of 
25 to 10.000 evecles per second. The 
tube signals generated during / 
these tests indicate the general 
characteristics of tube response to } 
mechanical excitation and also the 
resonant frequencies ol the 


tube elements. 


Checks are made on a quality 
control sampling basis for 500-g 
impact, shock. and interelectrode 
capacitances. After completion 
of tests. each tube must conform 


to required specifications. 


NVA 


FIXTURES SIGN TUBING, WIRING DEVICES: LIGHT BULSS. PHOTOLAMPS: TELEVISION SETS 





YADIO TUBES. TELEVISION PICTURE TUBES: ELECTRONIC PRODUCTS: ELECTRONIC TEST EQUIPMENT: FLUORESCENT LAMP: 





Quatity control at Eastman 
starts in the laboratory. 
It follows through every phase 
of production. Whether you 
buy textile fibers, plastic 
compounds, or industrial 
chemicals, a uniform high 


quality is assured. 





EASTMAN ACETATE YARN 
TENITE PLASTICS 
EASTMAN INDUSTRIAL CHEMICALS 


Tennessee Lastman Company 


DIVISION OF EASTMAN KODAK COMPANY 


KINGSPORT, TENNESSEE 
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Control chart applica 
tions at Solar, on tur 
ret lathes, reduced 
Jefective parts to a 
neor zero in less than 


ne month 


Stainless steel is the specialty of Solar Aircraft Com- 
pany, and a high standard of quality is a Solar 
trademark. Producing stainless steel, heat resistant 
components and assemblies for Allison Division of 
General Motors Corporation, Pratt and Whitney, 
and others, Solar maintains high quality by the most 
up-to-date inspection methods, including Statistical 
Quality Control. 


SOLAR AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 
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no matter what your equipment requirements, efficiency is a 
must. Always important, this is particularly true now. 


In this connection . . . whether it’s production, power or proc 
essing equipment a progressive equipment builder can recon- 
dition old equipment for greater efficiency or, if you’re buying 


new equipment, build it better, saving you money and making 


most effective use of strategic materials 
, Today, such equipment builders achieve these results through 
Reduced maintenance increased safety, | ng serv : : : 
ed in this 56.000-HP hvdrauli Lukenomics. For this principle combines their experience, and 
that of designers and engineers, with Lukens’ specialized know!- 


materials and their application. For names of these 
to Manager, 


ire subjected to shock 
edge of 
ind fabrication ings equipment builders, write, stating your problem, 
omponents over Marketing Service, Lukens Steel Company, 561 Lukens Build- 


100.000 lbs. to zero again, five 


Luke steel plate 


engineering problems. Thus, the builder ing. Coatesville Pa 
. re . , . 


ured long equipment life helped 
rutegic materiml i} [ thre lense programs fnhaving | f i vou’ nad stand why Lukens 
products jor cimmiuian in normal times 


PECIALTY STEEL 


STEEL PLATE SHAPES 





OVER iat YEARS EXPERIENCE AS THE WORLE 


STEEL PLATE CLAD STEELS HEADS 


oliees 





LUKENS STEEL COMPANY 





HIGH PRODUCTION MEANS 
GREAT RESPONSIBILITY 


Meeting mass production responsibilities by control 


methods ts a familiar proc edure to the people at Delco 


Remy where fine automotive electrical equipment has 


duced continuously for more than 50 years 











DELCO: REMY, 


MOTOR S C O R PO RATIO N 


ANDERSON, INDIANA 


x 























in the air... on the ground... 


es ~~ AIR POWER 


isa 


TEAM 
JOB 


Just as the role of air power has 
become increasingly broadened 
and complicated, so has the design- 
ing of aircraft needed to fill that 
role. Today, aerial weapons engi- 
neering requires a teaming of 
specialists in skills unheard of a 
decade ago. And the newer radar, 
servo-mechanism, automatic con- 
trol, automatic Computer and an- 
tenna experts are necessary com- 
ponents of the team that includes 
aerodynamicists, structural engi- 
neersand electrical, hydraulic,arma- 
ment and power plant specialists. 


Here at Martin, these men are all 
part of an engineering team that is 
designing aircraft as integrated air- 
borne systems... working with all 
three elements of airframe and 
power plant, electronic flight and 
navigational controls, and military 
armament and passenger facilities. 
Here at Martin, we are proud that 
our manpower and facilities are 
able to play a part in building 
American air power. THE GLENN 
L. MARTIN COMPANY, Baltimore 
4, Marvland. 
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AIRCRAFT 
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TODAY'S BEST HOPE 
FOR PEACE IS THE 
U.N. PLUS YOU 


LOOK 10 THE SOIL FOR THE ROOTS OF A FREE WORLD! 


Ask the American farmer. He will tell you how t va When the t Moline implement v built in 1865, 
free 1. ‘To him, tho ile f soil ervi furrow bout 85 out of every 100 people in the United Stat 
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MINNEAPOLIS-MOLINE 


MINNEAPOLIS 1, MINNESOTA 


a 





) 



















FULLERGRIPT 
BRUSHES... 


Engineered for Your 
Specific Needs 


W hatever your primary consideration — quality, price, or 
any other factor — you can get exactly what you want in Fuller- 
gript pow er-driven brushes. 

Fullergript may be secured in a variety of materials and can 
be pre-formed in a variety of shapes. The brush material may 


be distributed along the metal backbone in heavy, medium or 





light densities and evenly distributed or tufted. 

Fullergript, through its versatility and adaptability, lends 
itself to almost any brushing operation. Hundreds of plant 
owners have found that Fullergript saves them time and money 
in their automatic brushing operations, 

It will pay you to investigate the possibilities of Fullergript 


for your own plant. 


DO YOU REQUIRE A SPECIAL MACHINE 
FOR A BRUSHING OPERATION? 


You can benefit from our wide experience in designing and 
building special brushing machines. No obligation to lay your 


problem before our engineers. Write today. 


INDUSTRIAL DIVISION + 3644 MAIN ST., HARTFORD 2, CONN. 





Through Integrated Production Operations 


Willys-Overland Controls Quality 


From Materials to Finished Products 





FOUNDRY— a! of the blocks used for Willys- FORGE —willys Overland produces forgings to the 


Overland engines are cast in its foundry at Pontiac, Michigan. highest standards of quality control in its forge shop. 





t ha : 
BODY PLAN T—Stotisticol methods of physical in- ENGINE PLANT— Here is some of the precision 


spection assure uniformly high quality of each unit equipment used in the Willys-Overland engine plant. 


As a pioneer of statistical quality control, Willys-Overland uses 
advanced scientific methods recognized throughout industry. With 
its integrated production operations, such as those shown above, 
Willys-Overland carefully controls quality at every stage of manu- 
facture, from materials to finished products. 

As a leading manufacturer of military vehicles, Willys-Overland 
meets exacting standards required by the Government—standards 


which Willys-Overland also meets in its civilian production. 


WILLYS-OVERLAND MOTORS 


TOLEDO 1, OQHIO 


MAKERS OF AMERICA’S MOST USEFUL VEHICLES 








Wider and Still Wider 
Application of 


QUALITY 
CONTROL 


In All Divisions of The 
Timken-Detrowt Axte Company 


is our Objective for 1951 





PLANTS AT: DETROIT AND JACKSON, MICH. © OSHKOSH, WIS, © UTICA, NM. Y. = ASHTASULA, KENTON AND | WARK, OHIO e NEW CASTLE, PA. 





WHEN THE SUN GOES DOWN... 


Here at Guide Lamp a lot ol folks are at work § 
adrivine saler easier and le ss firing ilter dark 














You see the results of their research and craftsmanship in 
Ww such fine accessories as the Guide spotlamp, with smooth-working 
inner controls . .. the Guide fog lamp for better visibility 
in fog. rain. snow and sleet the Guide Glare-Proof 
mirror that “turns off the glare from headlamps behind at a 


touch of the finget 


just a few of the many Guide products 


lhese. of course. are 
Ke that have been improved ind refined to keey pace with auto 
of 


motive progress As the world’s largest manufacturer 


tutomotive and tractor lighting equipment (uicde Lamp 
builds Sealed Beam units. headlamps tail lamps parking 


lamps directional signals and other accessory lamps for cars 


trucks and buses 





When the sun goes down. Guide Lamp products ‘take over.’ 
Modern facilities and proce: ses, as well as scientific quality 
CO Another 


ontrols, are standard operating procedures way 


the folks at Guide | ump make sure their products ire 
the finest that can be built for the job. 


x GUIDE LAMP 


Division of General Motors 


ANDERSON, INDIANA 
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DE LAVAL PROVIDES “Two-Way” 
QUALITY CONTROL 


....1o Agriculture 
We furnish the milk 


ing equipment, cream sepa 
rators, milk clarifiers and 
water heaters which make it 
possible for dairymen to pro 
duce the highest quality 
milk, cream, butter, cheese 


and other dairy products 





Here at De Laval we have been successfully meeting o ‘two-way’ quality control challenge 
for 73 years. Our methods of quality control have resulted in the unvarying high precision and 
top performance for which our products are known. And these carefully safeguarded qualities 

f precision and performance have, in turn, provided our customers in both agriculture and in 


dustry with the essential quality control they require in their own production 
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....To Industry 2 Af 
7 
We supply the many types 4 * 
f industrial centrifugals ¢ = _— T 
which are essential equip ; r 4) i 
: e ' 

















ment in almost every phase | 
f American industry— 
metal working, marine, pow 
er, chemical, pharmaceutical 


and others 


THE DE LAVAL SEPARATOR COMPANY 


POUGHKEEPSIE, N. Y. 







































Another reason why industry prefers US 


Remember leapfrog? How you used to have to skim over just right? 

Well, it’s very much the same thing in specifying bearings. You don’t want 
tolerances too great...and you don’t want tolerances closer than the job 
demands. But you want to be sure that tolerances are right... are always 
properly controlled ... always meet established standards. @°s adheres rigidly 

to these standards. Ceaseless vigilance in every stage of production assures 
complete control of tolerance throughout the entire manufacturing cycle. 

You can always be sure that any #0 Bearing will exactly meet your 
requirements ...and will meet them again and again. Never forget, either, that 
tolerance control is only one reason why @0s Bearings will help you build 
equipment which, through smooth, economical performance, helps develop 
greater acceptance for your product. S&F INDUSTRIES, INC., PHILADELPHIA 32, PA. 


Ball and Roller Bearings WHY SKF mer | - — — = 
1S PREFERRED 
BY ALL INDUSTRY 


Inventors and Pioneers of the Self-Aligning Ball Bearing 






and Spherical Roller Bearing _ 





How to 
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ALL OVER BUT THE SHOOTIN’ 


Is Hitler washed up? We don't 
know. But we do know that thou- 
sands of planes, ships, tanks and i 
bombs are pointed his way, helped 
by springs. And that the design 
of many of these springs can be 
facilitated by reading *‘Science in | 
' 





Springs’’. Your copy is now ready 
for you and will be mailed im- 
mediately on receiving your nag 

on your business | 
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Trap Gremlins in Springs 


rings. 


= sansa . ' 
f 7 y/ V a cluster of draftees, in a barrel of 
a ° apples, in a clip of shells, in a batch of 
Ly a | i 


. . In every quantity made by nature 
orman... there are variations from any ‘ hosen 

tandard. What those variations are and why 
they occur it is often important to know. 
When springs run into millions, statistical 
control must be exercised to bring the largest 
possible portion within the desired specilica- 
tions. Statistical control of springs uncovers 
the gremlins of quality and production, 
detects underlying causes for variations, con- 


trols or eliminates them, anticipates changes 








AT YOUR COMMAND 
Write, wi 


HUNTER PP"<seu -*fEL COMPANY, LANSDALE, PENNA. 
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in quality. In the example below, a sample 
lot of springs was tested for load and length 
and readings noted. From the results a fre- 
quency curveof variations and a “skyscraper” 
chart were prepared, The height and location 
of the “Skyscrapers” show how many, and 
how much springs vary from given speci- 
fications. Statistical control is everyday work 
at Hunter, a matter-of-fact part of insuring 


the ONE right spring for your job. 








Varied and interesting ans» 
sented in our last ad 
those int 









The New 

Perfect Circle 

2 in 1 Chrome 
Piston Ring Sets— 


that establish a new high standard 
of piston ring performance — 

are precision manufactured 

under quality control supervision 
throughout the complete 


manufacturing process. 


riect 
Circle 


The Most Honored Name 
in Piston Rings 
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and colors, along with 


vec omen MUI into a product 


the Elliott Service Booth 
(+44). lt ' 5 

v . ow 
“‘Ouality-Cost’’ has been Inspected into if 


our real keynote for the 
past several years (al- 
though we have been pro- 
ducing industrial displays 
for 40 years) and whether 
your company is making 
teapots or tanks you'll 
find these posters effec- 
tive, budget-priced, and 
timely! 


Complete details will be 
available at the Conven 
tion, but should the pres- 
sure of other events keep 
you from visiting our ex 
hibit, a postcard wil! 
bring you a “’Quality-Kit’’ 
by mail 





Special to Convention Visitors 

A handsome plastic luggage tag, with miniature “Quality” 
Display will be distributed to all callers at Booth #44 ‘as long 
as our supply holds out). No obligation—just drop by and pick 


it up. 
SEE YOU IN CLEVELAND 
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